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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the occurrence of the projection 
of a brightness and darkness pattern onto a displayed picture caused by 
inner surface reflection of wiring due to a picture frame light shielding film 
having high light shielding performance and at the same time, to make a 
sealing material properly irradiated with light beams and heat to be 
hardened in an electro-optical device such as a liquid crystal device. 
SOLUTION: The device is made by sticking a pair of TFT(Thin Film 
Transistor) array substrates (10) and an opposing substrate (20) together 
with a sealing material (52) such as photo setting resin and sealing a 
liquid crystal layer (50) in between the both substrates. A pixel section is 
provided with a pixel electrode (9a), a TFT (30), a data line (6a), a 
scanning line (3a) and a capacitive line (300) or the like. A picture frame 
light shielding film (53) that defines a picture frame region in which 
various wiring, circuit patterns, dummy pixel electrodes or the like are 
arranged, is formed on the TFT array substrate side, of the same film as 
an electrically conductive and light shielding film that constitutes the 
pixel section. No picture frame light shielding film is provided on the 
opposing substrate side. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more pixel electrodes which it came to pinch electrooptic material between the 1st 
transparent substrate of a pair, and the 2nd transparent substrate, and have been arranged on said 1st 
substrate at the image display field, Wiring or the circuit element of 1 connected to this pixel electrode, 
The frame light-shielding film which turns into partially the 1st electric conduction film of the 
protection-from-light nature which constitutes other wiring connected to said wiring or circuit element 
of 1, wiring of said 1, or a circuit element, or 1 of circuit elements from the same film at least while 
specifying a frame field to the perimeter of said image display field, The electro-optic device 
characterized by having the conductive field which serves as partially the 2nd electric conduction film 
which constitutes others and 1 of said wiring or circuit element of 1, wiring of above others, or circuit 
elements while being arranged to said frame field from the same film at least. 

[Claim 2] Said 1st and 2nd substrates are electro-optic devices according to claim 1 characterized by 
being stuck by photoresist adhesives in the seal field which surrounds said electrooptic material around 
said frame field. 

[Claim 3] For wiring or a circuit element besides the above, said wiring or circuit element of 1 is an 
electro-optic device according to claim 1 or 2 characterized by including the data line and the scanning 
line which were connected to said thin film transistor, and the capacity line connected to said storage 
capacitance including a thin film transistor and storage capacitance. 

[Claim 4] Said capacity line is an electro-optic device according to claim 3 characterized by carrying out 
the laminating between said scanning line and said data line. 

[Claim 5] It is the electro-optic device according to claim 3 or 4 which looks at a channel field from said 
2nd substrate side at least, is further equipped with the upper part light-shielding film of wrap 
conductivity, and is characterized by said 1st electric conduction film being [ of said thin film transistor ] 
said upper part light-shielding film. 

[Claim 6] It is the electro-optic device according to claim 3 or 4 which is further equipped with the 
upper part light-shielding film of wrap conductivity for a channel field from said 2nd substrate side at 
least, and is characterized by said 2nd electric conduction film being [ of said thin film transistor ] said 
upper part light-shielding film. 

[Claim 7] Said upper part light-shielding film is an electro-optic device according to claim 5 or 6 
characterized by specifying the non-opening field of each pixel partially at least. 

[Claim 8] It is an electro-optic device given in any 1 term of claims 3-7 which are further equipped with 
the lower part light-shielding film of wrap conductivity for a channel field from said 1st substrate side at 
least, and are characterized by said 1st electric conduction film being [ of said thin film transistor ] said 
lower part light-shielding film. 

[Claim 9] It is an electro-optic device given in any 1 term of claims 3-8 which are further equipped with 
the lower part light-shielding film of wrap conductivity for a channel field from said 1st substrate side at 
least, and are characterized by said 2nd electric conduction film being [ of said thin film transistor ] said 
lower part light-shielding film. 

[Claim 10] Said lower part light-shielding film is an electro-optic device according to claim 8 or 9 
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characterized by specifying the non-opening field of each pixel partially at least. 

[Claim 1 1] Said conductive field is an electro-optic device given in any 1 term of claims 1-10 

characterized by the thing which was installed in the outside of said image display field, and which pull 

out and includes wiring from said wiring or circuit element of 1, wiring of above others, or a circuit 

element. 

[Claim 12] Said conductive field is an electro-optic device given in any 1 term of claims 1-11 
characterized by including the circumference circuit connected to said wiring or circuit element of 1 , 
wiring of above others, or a circuit element. 

[Claim 13] Said circumference circuit is an electro-optic device according to claim 12 characterized by 
including the sampling circuit which samples a picture signal. 

[Claim 14] Said circumference circuit is an electro-optic device according to claim 13 or 14 
characterized by including at least one side among the scanning-line drive circuits which drive the data- 
line drive circuit and the scanning line which drive the data line. 

[Claim 15] In the field in which said circumference circuit is equipped with the thin film transistor, and 
the thin film transistor of said circumference circuit exists, said frame light-shielding film is an electro- 
optic device given in any 1 term of claims 12-14 characterized by the upper part of the thin film 
transistor of said circumference circuit, or carrying out the laminating through an interlayer insulation 
film caudad. 

[Claim 16] An electro-optic device given in any 1 term of claims 1-15 characterized by having further 

the dummy pixel electrode which is covered with said frame light-shielding film from the upper part or a 

lower part, and was connected to said wiring or circuit element of 1 like said pixel electrode. 

[Claim 17] Said frame light-shielding film is an electro-optic device given in any 1 term of claims 1-16 to 

which the laminating of two or more electric conduction film containing said 1st electric conduction film 

which constitutes plurality among said wiring or circuit element of 1, wiring of above others, or a circuit 

element is carried out through an interlayer insulation film on said 1 st substrate, and it is characterized 

by having mutually the laminated structure piled up complementary or in redundancy. 

[Claim 18] Said 1st electric conduction film is an electro-optic device given in any 1 term of claims 1-17 

characterized by consisting of film containing a metal. 

[Claim 19] Said frame light-shielding film is an electro-optic device given in any 1 term of claims 1-18 
characterized by being fixed to constant potential. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of electro-optic devices, such as 
liquid crystal equipment, and belongs to the technical field of the electro-optic device equipped with the 
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frame light-shielding film which specifies the frame field of an image display field especially. 
[0002] 

[Background of the Invention] As for this kind of electro-optic device, opposite arrangement of the 
component array substrate with which switching elements, such as a thin film transistor for various 
wiring, such as the data line and the scanning line, a pixel electrode, and pixel switching (TFT is called 
suitably below) and a thin-film diode (TFD is called suitably below), etc. were formed, and the opposite 
substrate with which the shape of a stripe, the counterelectrode formed extensively, the color filter, the 
light-shielding film, etc. were formed is carried out. Electrooptic material, such as liquid crystal, is 
surrounded by the sealant between the substrates of these pairs, and the image display field where two 
or more pixel electrodes have been arranged is located in central approach rather than the seal field 
where a sealant exists in this way. It is especially prescribed by the same film as the light-shielding film 
by which it saw superficially and the frame field of an image display field was established in the opposite 
substrate like the above-mentioned along with the inside profile of a seal field here. 

[0003] Thus, in the mounting case of protection-fromHight nature, such as a product made from plastics 
in which the display window corresponding to an image display field was prepared, the electro-optic 
device as which the frame field was specified by the frame light-shielding film on an opposite substrate 
is held so that the edge of a display window may be located near the center line of a frame field. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the frame field is prescribed by the frame 
light-shielding film which consists of Cr on an opposite substrate (chromium) etc. according to the 
electro-optic device mentioned above By the internal reflection by the front face suitable for the 
opposite substrate side of wiring formed from aluminum (aluminum) film etc. on the component array 
substrate, and the field suitable for the component array substrate side of the frame light-shielding film 
on an opposite substrate The light-and-darkness pattern of wiring located in a frame field will mix in the 
light for a display which incidence is carried out from an opposite substrate side, and carries out 
outgoing radiation from a component array substrate. And finally, when two or more arrays of the wiring 
are carried out by the internal reflection of this wiring, there is a trouble that light-and-darkness 
patterns, such as a striped pattern, will project near the edge of a display image. 
[0005] On the contrary, in order to hide the light-and-darkness pattern projected by the internal 
reflection of such wiring, it will be necessary to form a broad frame light-shielding film so that a frame 
field may be specified quite more widely than the substrate top field which wiring which should be hidden 
occupies. Consequently, it becomes difficult to respond to the fundamental request in the electro-optic 
device concerned of securing as large an image display field as possible in the limited substrate top field. 
If alignment precision of the display window of a mounting case is not raised even if it forms a broad 
frame light-shielding film, in order to hide the light-and-darkness pattern by the internal reflection of 
such wiring especially, according to how of a mounting case and an electro-optic device to shift, it will 
incline near one [ right and left of a display image, or ] side of up-and-down, and such a light-and- 
darkness pattern will project. Therefore, a precision high about the mechanical alignment at the time of 
holding an electro-optic device in the configuration and mounting case which are required of a mounting 
case is required, and a case cannot be constituted with sufficient margin to incident light. For example, if 
the width of face of a frame light-shielding film is about 0.6mm, it will be necessary to pile up the edge 
of a mounting case only 0.3mm in the precision of 0.3mm, and this is difficult to attain depending on 
mechanical alignment. Consequently, it overflows and is sufficient for the edge of a mounting case in an 
image display field, and the problem that a clearance is vacant and optical leakage arises among both 
arises. 

[0006] Furthermore, in having expanded the width of face of the frame light-shielding film on an opposite 
substrate recklessly, the miniaturization of the electro-optic device itself becomes difficult. 
[0007] Moreover, the various patterns which are from wiring for pulling out a pixel electrode, TFT, 
various wiring, etc. to the boundary region on the outside of an image display field to a seal field or a 
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circumference circuit on a TFT array substrate side are arranged to the frame field or the seal field. For 
this reason, there is a trouble that it is fundamentally difficult to irradiate light and heat from a TFT 
array substrate side, and solution on practice of lapsing into the situation which can be irradiated from 
neither of both substrates if the exposure from an opposite substrate side becomes difficult like **** 
after all is difficult. 

[0008] Let it be a technical problem to offer the electro-optic device to which it closes preventing that 
this invention is made in view of the trouble mentioned above, and patterns, such as wiring by internal 
reflection, project it around a display image by the frame light-shielding film with the high protection- 
from-light engine performance if . 
[0009] 

[Means for Solving the Problem] Two or more pixel electrodes which it came to pinch electrooptic 
material between the 1st transparent substrate of a pair, and the 2nd transparent substrate, and have 
been arranged on said 1st substrate at the image display field in order that the electro-optic device of 
this invention may solve the above-mentioned technical problem, Wiring or the circuit element of 1 
connected to this pixel electrode, The frame light-shielding film which turns into partially the 1st electric 
conduction film of the protection-from-light nature which constitutes other wiring connected to said 
wiring or circuit element of 1, wiring of said 1, or a circuit element, or 1 of circuit elements from the 
same film at least while specifying a frame field to the perimeter of said image display field, While being 
arranged to said frame field, it has the conductive field which serves as partially the 2nd electric 
conduction film which constitutes others and 1 of said wiring or circuit element of 1, wiring of above 
others, or circuit elements from the same film at least. 

[0010] Since a frame light-shielding film is formed in the 1st substrate side and it becomes unnecessary 
to form a frame light-shielding film in the 2nd substrate side according to the electro-optic device of 
this invention, the internal reflection of wiring by the side of the 1st substrate, or a circuit element and 
the light-shielding film by the side of the 2nd substrate cannot happen into a frame field. Thereby, 
patterns, such as wiring by internal reflection, do not project around a display image. 
[001 1] And it constitutes from same film partially at least with the 1st electric conduction film of the 
protection-from-light nature which constitutes other wiring connected to wiring, the circuit element, or 
this of 1 which is not from the light-shielding film of dedication of the frame light-shielding film which 
starts especially, and was connected to the pixel electrode, or 1 of circuit elements. And it is not from 
the electric conduction film of dedication of the conductive field arranged to the frame field. Since it 
constitutes from same film partially at least with the 2nd electric conduction film which constitutes 
others and 1 [ other wiring connected to wiring, the circuit element, or this of 1 which was connected to 
the pixel electrode, or ] of circuit elements A frame light-shielding film is made and put on the 1st 
substrate, avoiding the laminated structure on the 1st substrate, and complication of a production 
process. 

[0012] In one mode of the electro-optic device of this invention, said 1st and 2nd substrates are stuck 
by photoresist adhesives in the seal field which surrounds said electrooptic material around said frame 
field. 

[0013] According to this mode, the 1st and 2nd substrates are stuck by the photoresist adhesives which 
consist of ultraviolet-rays hardening resin etc., but these photoresist adhesives can be hardened good 
by irradiating light, such as ultraviolet rays, from the 2nd substrate side. Since ultraviolet rays etc. can 
fully be irradiated through the field which spreads the seal field by the side of the 2nd substrate, and 
near the, it becomes unnecessary that is, to irradiate powerful ultraviolet rays etc. through a narrow 
field. Therefore, degradation by liquid crystal, the ultraviolet rays of the orientation film, etc. can be 
reduced, and, finally the malfunction of electrooptic material, such as poor orientation of liquid crystal, 
can be reduced. 

[0014] In other modes of the electro-optic device of this invention, said wiring or circuit element of 1 
contains the data line and the scanning line with which wiring or a circuit element besides the above was 
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connected to said thin film transistor, and the capacity line connected to said storage capacitance 
including a thin film transistor and storage capacitance. 

[0015] According to this mode, it has the data line and the scanning line which were connected to the 
thin film transistor list connected to the pixel electrode at this, and the configuration which the 1st 
electric conduction film which constitutes a frame light-shielding film becomes from the same film as a 
capacity line, the data line, or the scanning line is obtained in the electro-optic device of the active- 
matrix drive method with which storage capacitance was added to the pixel electrode. 
[0016] In the mode containing an above-mentioned thin film transistor, an above-mentioned capacity 
line, etc., the laminating of said capacity line may be carried out between said scanning line and said 
data line. 

[0017] Thus, if constituted, to the substrate top field which sees superficially and laps with the scanning 
line or the data line, it becomes possible to make storage capacitance and increase of storage 
capacitance can be aimed at. 

[0018] In the mode containing an above-mentioned thin film transistor, an above-mentioned capacity 
line, etc., even if there are few said thin film transistors, a channel field may be seen from said 2nd 
substrate side, it may have further the upper part light-shielding film of wrap conductivity, and said 1 st 
electric conduction film may be said upper part light-shielding film. 

[0019] Thus, if constituted, it can prevent effectively that incident light is irradiated by the upper part 
light-shielding film by the channel field of a thin film transistor established in each pixel, and, thereby, 
property change of the thin film transistor by generating of optical leakage current can be prevented. 
Since the reinforcement of incident light is especially high in the case of the electro-optic device for the 
light valves of a projector, it is important to shade the incident light to a channel field and near [ its ] a 
thin film transistor. And the laminated structure which builds in both upper part light-shielding film and 
frame light-shielding film on the 1st substrate can be built, avoiding the laminated structure on the 1st 
substrate, and complication of a production process, since a frame light-shielding film can be formed 
from the same film as such an upper part light-shielding film. 

[0020] In the mode containing an above-mentioned thin film transistor, an above-mentioned capacity 
line, etc., even if there are few said thin film transistors, it may have further the upper part light- 
shielding film of wrap conductivity for a channel field from said 2nd substrate side, and said 2nd electric 
conduction film may be said upper part light-shielding film. 

[0021] Thus, if constituted, it can prevent effectively that incident light is irradiated by the upper part 
light-shielding film by the channel field of a thin film transistor established in each pixel, and, thereby, 
property change of the thin film transistor by generating of optical leakage current can be prevented. 
And since wiring in a frame field and the pattern of a circuit element can be partially formed at least 
from the same film as such an upper part light-shielding film, the laminated structure on the 1st 
substrate and complication of a production process are avoidable. 

[0022] In addition, such an upper part light-shielding film may serve as a capacity line or the fixed 
potential side capacity electrode of storage capacitance, may serve as the pixel potential side capacity 
electrode of storage capacitance, and may serve as the middle conductive layer which carries out trunk 
connection of a thin film transistor, a pixel electrode, or the data line. Furthermore, it is the form 
separated from these capacity lines etc., and it is also possible to form an upper part light-shielding film 
from the same film as these. 

[0023] In the mode equipped with the above-mentioned upper part light-shielding film, said upper part 
light-shielding film may specify the non-opening field of each pixel partially at least, respectively. 
[0024] Thus, if constituted, it not only specifies a frame field by the 1 st substrate side, but the light- 
shielding film formed in the 1st substrate side can prescribe the non-opening field of each pixel, 
therefore — since the configuration which does not prepare the light-shielding film for specifying the 
non-opening field of each pixel to the 2nd substrate side also becomes possible and can prevent 
reduction of the opening field of each pixel — high — a numerical aperture electro-optic device is 
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realizable. 

[0025] In the mode containing an above-mentioned thin film transistor, an above-mentioned capacity 
line, etc., even if there are few said thin film transistors, a channel field may be seen from said 1st 
substrate side, it may have further the lower part light-shielding film of wrap conductivity, and said 1st 
electric conduction film may be said lower part light-shielding film. 

[0026] Thus, if constituted, since return light, such as the rear-face reflected light of the 1st substrate 
and outgoing radiation light from other electro-optic devices which run through synthetic optical system 
in the projector of the double plate type which combined two or more electro-optic devices as a light 
valve, can be shaded by the lower part light-shielding film, the property change by the optical incidence 
of a thin film transistor can be reduced further. And the laminated structure which builds in both lower 
part light-shielding film and frame light-shielding film on the 1st substrate can be built, avoiding the 
laminated structure on the 1st substrate, and complication of a production process, since a frame light- 
shielding film can be formed from the same film as such a lower part light-shielding film. 
[0027] In the mode containing an above-mentioned thin film transistor, an above-mentioned capacity 
line, etc., even if there are few said thin film transistors, it may have further the lower part light- 
shielding film of wrap conductivity for a channel field from said 2nd substrate side, and said 2nd electric 
conduction film may be said lower part light-shielding film. 

[0028] Thus, if constituted, it can prevent effectively that return light is irradiated by the lower part 
light-shielding film by the channel field of a thin film transistor established in each pixel, and, thereby, 
property change of the thin film transistor by generating of optical leakage current can be prevented. 
And since wiring and the circuit element in a frame field can be partially formed at least from the same 
film as such a lower part light-shielding film, the laminated structure on the 1st substrate and 
complication of a production process are avoidable. 

[0029] In addition, such a lower part light-shielding film may serve as a capacity line or the fixed 
potential side capacity electrode of storage capacitance, and may serve as the pixel potential side 
capacity electrode of storage capacitance etc. Furthermore, it is the form separated from these 
capacity lines etc., and it is also possible to form a lower part light-shielding film from the same film as 
these. 

[0030] In the mode equipped with the above-mentioned lower part light-shielding film, said lower part 
light-shielding film may. specify the non-opening field of each pixel partially at least, respectively. 
[0031] Thus, if constituted, it not only specifies a frame field by the 1st substrate side, but the light- 
shielding film formed in the 1st substrate side can prescribe the non-opening field of each pixel. 
Therefore, since the configuration which does not prepare the light-shielding film for specifying the non- 
opening field of each pixel to the 2nd substrate side also becomes possible and can prevent reduction of 
the opening field of each pixel, from a viewpoint which makes a display image bright, it is much more 
advantageous, without reducing a contrast ratio. 

[0032] In other modes of the electro-optic device of this invention, said conductive field includes drawer 
wiring installed in the outside of said image display field from said wiring or circuit element of 1, wiring of 
above others, or a circuit element. 

[0033] Since it constitutes from same film partially at least with the 2nd electric conduction film which 
constitutes wiring and the circuit element of 1 which is not from the electric conduction film of 
dedication of drawer wiring in a frame field, and was connected to the pixel electrode according to this 
mode, the laminated structure on the 1 st substrate and complication of a production process are 
avoidable. 

[0034] In other modes of the electro-optic device of this invention, said conductive field includes the 
circumference circuit connected to said wiring or circuit element of 1, wiring of above others, or a 
circuit element. 

[0035] Since it constitutes from same film partially at least with the 2nd electric conduction film which 
is not from the electric conduction film of dedication of the circuit element which makes the 
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circumference circuit in a frame field, and constitutes wiring and a circuit element according to this 
mode, the laminated structure on the 1st substrate and complication of a production process are 
avoidable. 

[0036] In the mode equipped with the above-mentioned circumference circuit, said circumference circuit 
may also include the sampling circuit which samples a picture signal. 

[0037] Thus, if constituted, a picture signal will be sampled by the sampling circuit established in the 
frame field, and construction of the configuration supplied to a pixel electrode through wiring in an image 
display field and a thin film transistor will be attained. 

[0038] With the configuration equipped with the above-mentioned circumference circuit, said 
circumference circuit may also contain at least one side among the scanning-line drive circuits which 
drive the data-line drive circuit and the scanning line which drive the data line. 

[0039] Thus, if constituted, construction of the configuration which drives the data line and the scanning 
line in an image display field will be attained by the data-line drive circuit and scanning-line drive circuit 
which were established in the frame field. Therefore, compared with the case where these circuits are 
established in the boundary region on the outside of a seal field, the boundary region concerned can be 
made small and it becomes possible to extend an image display field relatively on the same substrate. 
[0040] With the configuration equipped with the above-mentioned circumference circuit, said 
circumference circuit is equipped with the thin film transistor, and the laminating of said frame light- 
shielding film may be carried out to the upper part of the thin film transistor of said circumference 
circuit, or a lower part through an interlayer insulation film in the field in which the thin film transistor of 
said circumference circuit exists. 

[0041] Thus, if constituted, since the interlayer insulation film intervenes between a thin film transistor 
and a frame light-shielding film, the reduction even to extent which does not have actual harm in the 
bad influence which potential fluctuation of a conductive frame light-shielding film has on a thin film 
transistor is attained by setting up the thickness of this interlayer insulation film more than 
predetermined thickness. 

[0042] In other modes of the electro-optic device of this invention, it is covered with said frame light- 
shielding film from the upper part or a lower part, and has further the dummy pixel electrode connected 
to said wiring or circuit element of 1 like said pixel electrode. 

[0043] According to this mode, the dummy pixel electrode connected to wiring or the circuit element of 
1 like the pixel electrode is prepared in the frame field, and the electrooptic material in the part which 
counters a dummy pixel electrode is operated with the dummy pixel electrode concerned. And since the 
pixel electrode is not arranged at the four way type unlike the pixel electrode with which a dummy pixel 
electrode is located in an image display field, the electrooptic material part which counters a dummy 
pixel electrode does not operate good. However, since such an electrooptic material part that does not 
operate good is located in .a frame field and covered with the frame light-shielding film, it does not have 
a bad influence on a display image. And by preparing a dummy pixel electrode in a frame field, the 
electrooptic material part near a frame field is operated good. Existence of a dummy pixel electrode 
enables it to operate electrooptic material good with a pixel electrode to all the corners of an image 
display field these results. 

[0044] In other modes of the electro-optic device of this invention, the laminating of two or more 
electric conduction film containing said 1st electric conduction film which constitutes plurality among 
said wiring or circuit element of 1, wiring of above others, or a circuit element is carried out through an 
interlayer insulation film on said 1st substrate, and said frame light-shielding film has the laminated 
structure mutually put complementary or in redundancy. 

[0045] According to this mode, the laminating of two or more electric conduction film containing the 1st 
electric conduction film is carried out through an interlayer insulation film, and a frame light-shielding 
film has the laminated structure mutually put complementary or in redundancy. It piles up so that other 
protection-from-light layers may not exist in the field in which the protection-from-light layer of 1 
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exists here, saying "it piles up complementary", and it says piling up so that the protection-frorrHight 
layer of 1 may not exist in the field in which other protection-frorrHight layers exist conversely, and the 
field where neither of the protection-frorrHight layers exists says most or completely piling up two or 
more layers so that there may be nothing as the whole frame field. Thus, when the protection-frorrHight 
layer of 1 cannot be locally formed in order to puncture a contact hole if the configuration repeated 
complementary is taken, since a frame light-shielding film can be formed from other protection-from- 
light layers in this part, it is advantageous. Furthermore, when it is more desirable to form locally neither 
a circuit element nor the protection-frorrHight layer of 1 with large parasitic capacitance with other 
wiring, since a frame light-shielding film can be formed from other protection-frorrHight layers to which 
this parasitic capacitance becomes small in this part, it is advantageous. Since the contact hole which 
connects between the electric conduction film of not only simple wiring but the upper and lower sides is 
needed or the parasitic capacitance between up-and-down electric conduction film poses a problem in 
preparing a dummy pixel electrode in a frame field especially or making a circumference circuit, the 
frame light-shielding film which has the laminated structure piled up complementary in this way becomes 
very advantageous. 

[0046] On the other hand, it says piling both up directly through an interlayer insulation film so that the 
protection-frorrHight layer of further others may exist in the field to which the protection-frorrHight 
layer of 1 exists, saying "it piles up in redundancy." Thus, when protection-frorrHight engine 
performance sufficient by just the 1st electric conduction film will not be obtained since thickness of 
the 1st electric conduction film cannot not much be thickened if the configuration repeated in 
redundancy is taken, since it becomes possible to obtain the protection-frorrHight engine performance 
required of piling up two or more light-shielding films, it is advantageous. 

[0047] In addition, the frame light-shielding film which consists of such two or more layers may have a 
laminated structure containing both part piled up complementary and part piled up in redundancy. 
Furthermore, in a part of frame field, while forming a frame light-shielding film from the 1st electric 
conduction film, wiring and a circuit are formed from the 2nd electric conduction film, and while forming 
a frame light-shielding film from the 2nd electric conduction film in other parts of a frame field, you may 
constitute so that wiring and a circuit may be formed from the 1st electric conduction film. 
[0048] However, it cannot be overemphasized that a frame light-shielding film may consist of a 
monolayer simply. 

[0049] Said 1st electric conduction film consists of film containing a metal in other modes of the 
electro-optic device of this invention. 

[0050] Since a frame light-shielding film consists of the 1st electric conduction film of the protection- 
frorrHight nature containing a metal according to this mode, the frame light-shielding film excellent in 
protection-frorrHight nature can be realized comparatively easily. As a metal contained in the 1st 
electric conduction film in this case, the metal simple substance containing at least one of refractory 
metals, such as Ti (titanium), Cr (chromium), W (tungsten), Ta (tantalum), Mo (molybdenum), and Pb 
(lead), an alloy, metal silicide, a polysilicon side, the thing that carried out the laminating of these are 
mentioned, for example. Or it is also possible to form a frame light-shielding film from aluminum 
(aluminum) film. 

[0051] wiring and the circuit element which were excellent in conductivity since the 1st electric 
conduction film which constitutes wiring connected to the pixel electrode at coincidence and a circuit 
element contained the metal — comparatively — cheap — ** — and it is easily realizable. 
[0052] Said frame light-shielding film is fixed to constant potential in other modes of the electro-optic 
device of this invention. 

[0053] According to this mode, since a frame light-shielding film is fixed to constant potential, the 
situation where potential fluctuation of a frame light-shielding film has a bad influence on a frame light- 
shielding film to wiring and the circuit which consist of the 2nd electric conduction film arranged through 
an interlayer insulation film can be prevented effectively. Moreover, it also becomes possible to use a 
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frame light-shielding film as the part or the constant source of potential of constant potential wiring. 
[0054] Such an operation and other gains of this invention are made clear from the gestalt of the 
operation explained below. 
[0055] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. The following operation gestalten apply the electro-optic device of this invention to liquid 
crystal equipment. 

[0056] (The 1st operation gestalt) The whole electro-optic device configuration in the 1st operation 
gestalt of this invention is first explained with reference to drawing 1 and drawing 2 . Here, the liquid 
crystal equipment of the drive circuit built-in TFT active-matrix drive method which is an example of an 
electro-optic device is taken for an example. 

[0057] Drawing 1 is the top view which looked at the TFT array substrate from the opposite substrate 
side with each component formed on it, and drawing 2 is the H-H' sectional view of drawing 1 . 
[0058] In drawing 1 and drawing 2 , opposite arrangement of the TFT array substrate 10 and the 
opposite substrate 20 is carried out with the electro-optic device concerning this operation gestalt. The 
liquid crystal layer 50 is enclosed between the TFT array substrate 10 and the opposite substrate 20, 
and the TFT array substrate 10 and the opposite substrate 20 are mutually pasted up by the sealant 52 
prepared in the seal field located in the perimeter of image display field 10a. 

[0059] After it consists of ultraviolet-rays hardening resin, heat-curing resin, etc. in order to stick both 
substrates, and a sealant 52 is applied on the TFT array substrate 10 in a manufacture process, it is 
stiffened by UV irradiation, heating, etc. Moreover, in the sealant 52, gap material, such as a glass fiber 
for making spacing (gap between substrates) of the TFT array substrate 10 and the opposite substrate 
20 into a predetermined value or a glass bead, is sprinkled. That is, the electro-optic device of this 
operation gestalt is small as an object for the light valves of a projector, and suitable for performing an 
enlarged display. However, the electro-optic device concerned is large-sized like a liquid crystal display 
or a liquid crystal television, and as long as it is liquid crystal equipment which performs an actual size 
display, such gap material may be contained in the liquid crystal layer 50. 

[0060] In parallel to the inside of the seal field where the sealant 52 has been arranged, the frame light- 
shielding film 53 of the protection-from-light nature which specifies the frame field of image display field 
10a is formed in the TFT array substrate 10 side. About the configuration of this frame light-shielding 
film 53, it mentions later. 

[0061] The data-line drive circuit 101 and the external circuit connection terminal 102 are formed in the 
boundary region located in the outside of the seal field where the sealant 52 has been arranged among 
the fields which spread around an image display field along with one side of the TFT array substrate 10, 
and the scanning-line drive circuit 104 is established in it along with two sides which adjoin this one side. 
Furthermore, two or more wiring 105 for connecting between the scanning-line drive circuits 104 
established in the both sides of image display field 10a is formed in one side in which the TFT array 
substrate 10 remains. Moreover, as shown in drawing 1 , the vertical flow material 106 which functions 
as a vertical flow terminal between both substrates is arranged at the four corner sections of the 
opposite substrate 20. On the other hand, in the field which counters these corners, the vertical flow 
terminal is prepared in the TFT array substrate 10. By these, an electric flow can be taken between the 
TFT array substrate 10 and the opposite substrate 20. 

[0062] In drawing 2 , the orientation film is formed on pixel electrode 9a after wiring of TFT for pixel 
switching, the scanning line, the data line, etc., etc. was formed on the TFT array substrate 10. On the 
other hand, on the opposite substrate 20, the orientation film is formed at a part for the management of 
the maximum besides a counterelectrode 21. Moreover, the liquid crystal layer 50 consists of liquid 
crystal which mixed the pneumatic liquid crystal of a kind or some kinds, and takes a predetermined 
orientation condition between the orientation film of these pairs. 

[0063] in addition, on the TFT array substrate 10 shown in drawing 1 and drawing 2 It adds to these 
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data-line drive circuits 101 and scanning-line drive circuit 104 grade. The below-mentioned sampling 
circuit which samples a picture signal (refer to the 3rd and 4th operation gestalt), The inspection circuit 
for inspecting the precharge circuit which precedes the precharge signal of a predetermined voltage 
level with a picture signal, and supplies it to two or more data-line 6a respectively, the quality of the 
electro-optic device concerned at the manufacture middle or the time of shipment, a defect, etc. may 
be formed. 

[0064] Next, the circuitry and actuation in the constituted electro-optic device are explained with 
reference to drawing 3 like the above. Drawing 3 is the block diagram showing equal circuits, such as 
various components in two or more pixels formed in the shape of [ which constitutes the image display 
field of an electro-optic device ] a matrix, and wiring. 

[0065] In drawing 3 , TFT30 for carrying out switching control of pixel electrode 9a and the pixel 
electrode 9a concerned, respectively is formed in two or more pixels formed in the shape of [ which 
constitutes the image display field of the electro-optic device in this operation gestalt ] a matrix, and 
data-line 6a to which a picture signal is supplied is electrically connected to the source concerned of 
TFT30. The picture signals S1, S2, — , Sn written in data-line 6a may be supplied to line sequential, and 
you may make it supply them to this order for every group to two or more data-line 6a which adjoin 
each other. Moreover, scanning-line 3a is electrically connected to the gate of TFT30. And to the gate 
of TFT30, it consists of predetermined timing so that the scan signals G1, G2, — , Gm may be impressed 
to this order by line sequential in pulse through scanning-line 3a by the scanning-line drive circuit 104 
shown in drawing 1 . Pixel electrode 9a is electrically connected to the drain of TFT30. And the picture 
signals S1, S2, — , Sn supplied through data-line 6a by the data-line drive circuit 101 shown in drawing 1 
by closing the switch only for a fixed period in TFT30 which is a switching element are written in to 
predetermined timing. Fixed period maintenance of the picture signals S1, S2, — , Sn of the 
predetermined level written in the liquid crystal as an example of electrooptic material through pixel 
electrode 9a is carried out between the counterelectrodes formed in the opposite substrate. When the 
orientation and order of molecular association change with the voltage levels impressed, liquid crystal 
modulates light and enables a gradation display. The transmission to incident light decreases according 
to the electrical potential difference impressed in the unit of each pixel when it was in no MARI White 
mode, if it is in NOMA reeve rack mode, the transmission to incident light will be increased according to 
the electrical potential difference impressed in the unit of each pixel, and light with the contrast 
according to a picture signal will carry out outgoing radiation from an electro-optic device as a whole. 
Here, in order to prevent the held picture signal leaking, storage capacitance 70 is added to the liquid 
crystal capacity and juxtaposition which are formed between pixel electrode 9a and a counterelectrode. 
It ranks with scanning-line 3a, and while the fixed potential side capacity electrode of storage 
capacitance 70 is included, the capacity line 300 fixed to constant potential is formed. 
[0066] Next, the detail configuration of the electro-optic device in the boundary region in which the 
frame light-shielding film 53 shown in drawing 1 and drawing 2 and the sealant 52 were formed is 
explained with reference to drawing 4 . It is the fragmentary sectional view which drawing 4 expands CR 
part in drawing 2 here, and is shown. 

[0067] In drawing 4 , like the after-mentioned, laminating formation of the substrate insulator layer 12 
which carries out layer insulation of scanning-line 3a formed in the pixel section, data-line 6a, the TFT, 
etc., the 1st interlayer insulation film 41, the 2nd interlayer insulation film 42, and the 3rd interlayer 
insulation film 43 is carried out on the TFT array substrate 10, and pixel electrode 9a and the orientation 
film 16 are formed on the 3rd interlayer insulation film 43. Moreover, between the 2nd interlayer 
insulation film 42 and the 3rd interlayer insulation film 43, the light-shielding film 212 which consists of 
the same film as data-line 6a wired in the image display field is formed. Between the 1st interlayer 
insulation film 41 and the 2nd interlayer insulation film 42, the drawer wiring 206 of data-line 6a which 
consists of the same film as the capacity line 300 wired in the image display field is formed. Data-line 6a 
and its drawer wiring 206 are connected through the contact hole 281. Therefore, although it pulls out in 
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the contact hole 281 neighborhood with the capacity line 300 which consists of the same film, wiring 206 
is divided mutually and data-line 6a and the light-shielding film 212 which consist of the same film are 
divided mutually, it sees superficially and light-shielding film 11b which consists of the same film as wrap 
lower part light-shielding film 1 1a is prepared in the clearance in these fragmentation parts from the 
bottom in the channel field of TFT for pixel switching like the after-mentioned. In addition, fragmentation 
formation may be carried out from lower part light-shielding film 1 1a, and continuation formation of this 
light-shielding film 11b may be carried out. And the frame light-shielding film 53 shown in drawing 1 and 
drawing 2 from these light-shielding films 212 and light-shielding film 1 1b is formed. 
[0068] On the other hand, on the opposite substrate 20, a counterelectrode 21 and the orientation film 
16 are formed. Especially with this operation gestalt, the frame light-shielding film is not prepared in the 
opposite substrate 20. 

[0069] Since the frame light-shielding film 53 is formed in the TFT array substrate 10 side, it becomes 
unnecessary thus, to form a frame light-shielding film in the opposite substrate 20 side with this 
operation gestalt. Therefore, during the manufacture, in case the sealant 52 which consists of 
ultraviolet-rays hardening resin is stiffened by UV irradiation, sufficient exposure can be performed from 
the opposite substrate 20 side through the transparent opposite substrate 20, a counterelectrode 21, 
and the orientation film 22. Since it becomes unnecessary in other words to narrow width of face of a 
frame field for the UV irradiation which stiffens a sealant 52, the frame light-shielding film 53 can be 
broadly formed especially toward the veranda of both substrates, a seal field and the frame light- 
shielding film 53 are piled up, or it also becomes possible to put in a seal field altogether in a frame field. 
[0070] And the frame light-shielding film 53 is made and put on the TFT array substrate 10, avoiding the 
laminated structure on the TFT array substrate 10, and complication of a production process, since the 
light-shielding film 212 which consists of the same film as data-line 6a which is not from the light- 
shielding film of dedication of the frame light-shielding film 53, and supplies a picture signal to pixel 
electrode 9a especially, and TFT30 are constituted from light-shielding film 11b which consists of the 
same film as the bottom to a wrap lower part light-shielding film. And it is not from the electric 
conduction film of dedication of the drawer wiring 206 of data-line 6a arranged to the frame field, and 
since it forms from the same film as the capacity line 300, it becomes possible to avoid further the 
laminated structure on the TFT array substrate 10, and complication of a production process. 
[0071] Therefore, even if it holds an electro-optic device in the mounting case of protection-from-light 
nature, such as a product made from plastics with comparatively low dimensional accuracy, it can 
prevent comparatively easily image display field 10a's (referring to drawing 1's ) hiding on the edge of a 
mounting case, or optical leakage arising between the frame light-shielding film 53 and the edge of a 
mounting case. Moreover, the situation which the pattern of the drawer wiring 206 which must have . 
been hidden by the frame light-shielding film 53 projects around image display field 10a by the internal 
reflection between the TFT array substrate 10 and the opposite substrate 20 can be prevented by 
excluding protection from light of the frame field in the opposite substrate 20 by positive protection 
from light by the frame light-shielding film 53. 

[0072] In addition, with this operation gestalt, the frame light-shielding film 53 is mainly formed from the 
light-shielding film 212 comparatively located up among the laminated structure on the TFT array 
substrate 10, and forms light-shielding film 1 1b in the part which this light-shielding film 212 avoided the 
contact hole 281, and lacks it. Here, stress only with the bigger part which the opportunity put to an 
elevated temperature with the formation process of TFT30 in a planar process etc. increases, and is 
located in a lower layer than the light-shielding film 212 located up generates light-shielding film 11b 
located caudad. Therefore, it is advantageous to form the frame light-shielding film 53 by the light- 
shielding film 212 mainly located up like this operation gestalt from a viewpoint which suppresses stress 
generating, in addition — if it only prepares in the perimeter of a contact hole 281 only in the shape of 
an island even if it is light-shielding film 11b located caudad — generating of stress — most — or it 
does not become a problem at all. 
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[0073] Next, the configuration in the image display field of the electro-optic device of the operation 
gestalt of this invention is explained with reference to drawing 5 and drawing 6 . Drawing 5 is a top view 
of two or more pixel groups where the TFT array substrate with which the data line, the scanning line, a 
pixel electrode, etc. were formed adjoins each other. Drawing 6 is the A-A' sectional view of drawing 5 . 
In addition, in order to make each class and each part material into the magnitude of extent which can 
be recognized on a drawing, scales are made to have differed for each class or every each part material 
in drawing 6 . 

[0074] In drawing 5 , on the TFT array substrate of an electro-optic device, two or more transparent 
pixel electrode 9a (the profile is shown by dotted-line section 9a') is prepared in the shape of a matrix, 
and data-line 6a and scanning-line 3a are prepared respectively along the boundary of pixel electrode 9a 
in every direction. 

[0075] Moreover, scanning-line 3a is arranged so that channel field 1a' shown in the slash field of a Fig. 
Nakamigi riser among semi-conductor layer 1a may be countered, and scanning-line 3a functions as a 
gate electrode. Thus, TFT30 for pixel switching by which opposite arrangement of the scanning-line 3a 
was carried out as a gate electrode is formed in the crossing part of scanning-line 3a and data-line 6a 
at channel field 1a\ respectively. 

[0076] As shown in drawing 5 and drawing 6 , storage capacitance 70 is formed by carrying out opposite 
arrangement of the junction layer 71 as a pixel potential side capacity electrode connected to high 
concentration drain field 1 e of TFT30, and pixel electrode 9a, and a part of capacity line 300 as a fixed 
potential side capacity electrode through a dielectric film 75. 

[0077] The capacity line 300 was seen superficially, and is extended in the shape of a stripe along with 
scanning-line 3a, and the part which laps with TFT30 has projected it under drawing 5 Nakagami. Such a 
capacity line 300 is constituted so that the 1st film which consists of conductive polish recon film of 
about 50nm of thickness etc., and the 2nd film which consists of metal silicide film containing the 
refractory metal of about 150nm of thickness etc. may have preferably the multilayer structure by which 
the laminating was carried out. Thus, if constituted, the 2nd film has a function as a protection-from- 
light layer which shades TFT30 from incident light in a TFT [ besides the function as the capacity line 
300 or a fixed potential side capacity electrode of storage capacitance 70 ]30 top. 

[0078] Especially with this operation gestalt, since the laminating of the capacity line 300 is carried out 
between scanning-line 3a and data-line 6a, increase of storage capacitance 70 is achieved by making 
capacity to the substrate top field which sees superficially and laps with scanning-line 3a or data-line 6a. 
[0079] On the other hand, lower part light-shielding film 1 1a is prepared in the TFT30 bottom on the 
TFT array substrate 10 in the shape of a grid. Lower part light-shielding film 11a consists of the metal 
simple substance containing at least one of refractory metals, such as Ti, Cr, W, Ta, Mo, and Pb, an alloy, 
metal silicide, a polysilicon side, a thing that carried out the laminating of these. 

[0080] And lower part light-shielding film 1 1a formed in the lengthwise direction in drawing 5 that the 
capacity line 300 extended, respectively carries out a phase crossover, and is formed in data-line 6a 
extended, respectively and the longitudinal direction in drawing 5 and in the shape of a grid has 
prescribed the opening field of each pixel. 

[0081] As shown in drawing 5 and drawing 6 , data-line 6a is electrically connected to 1d of high 
concentration source fields through the contact hole 81 among semi-conductor layer 1a which consists 
of polish recon film. In addition, the junction layer which consists of the same film as the junction layer 
71 mentioned above may be formed, and 1d of high concentration source fields may be electrically 
connected with data-line 6a through the junction layer concerned and two contact holes. 
[0082] Moreover, it is preferably installed in the perimeter from image display field 10a (refer to drawing 
1 ) by which pixel electrode 9a has been arranged, it connects with the constant source of potential 
electrically, and let the capacity line 300 be fixed potential. As such a constant source of potential, the 
constant source of potential of a positive supply or a negative supply supplied to a data-line drive 
circuit is sufficient, and the constant potential supplied to the counterelectrode 21 of the opposite 
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substrate 20 is also available. Furthermore, in order to avoid that the potential fluctuation does a bad 
influence to TFT30 also about lower part light-shielding film 11a prepared in the TFT30 bottom, it is 
good to install in the perimeter from an image display field, and to connect with the constant source of 
potential like the capacity line 300. 

[0083] Pixel electrode 9a is electrically connected to high concentration drain field 1e among semi- 
conductor layer 1a through contact holes 83 and 85 by relaying the junction layer 71. 
[0084] The electro-optic device is equipped with the transparent TFT array substrate 10 and the 
transparent opposite substrate 20 by which opposite arrangement is carried out at this in drawing 5 and 
drawing 6 . The TFT array substrate 10 consists of for example, a quartz substrate, a glass substrate, 
and a silicon substrate, and the opposite substrate 20 consists of a glass substrate or a quartz 
substrate. 

[0085] As shown in drawing 6 , pixel electrode 9a is prepared in the TFT array substrate 10, and the 
orientation film 16 with which predetermined orientation processing of rubbing processing etc. was 
performed is formed in the bottom. Pixel electrode 9a consists of transparent conductive film, such as 
for example, ITO film. Moreover, the orientation film 16 consists of organic film for example, with the 
transparent polyimide film etc. 

[0086] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 21 
is formed, and the orientation film 22 with which predetermined orientation processing of rubbing 
processing etc. was performed is formed in the bottom. A counterelectrode 21 consists of transparent 
conductive film, such as for example, ITO film. Moreover, the orientation film 22 consists of organic film 
with the transparent polyimide film etc. 

[0087] You may make it prepare the light-shielding film of the shape of the shape of a grid, and a stripe 
in the opposite substrate 20 corresponding to the non-opening field of each pixel. By taking such a 
configuration, it can prevent more certainly that the incident light from the opposite substrate 20 side 
invades into channel field 1a', low concentration source field 1b, and low concentration drain field 1c by 
the light-shielding film on the opposite substrate 20 concerned like the above-mentioned with the 
capacity line 300 which specifies a non-opening field, and data-line 6a. furthermore, the field where 
incident light is irradiated to the light-shielding film on such an opposite substrate 20 at least — high — 
it serves to prevent the temperature rise of an electro-optic device by forming by the film [ **** ]. In 
addition, as for the light-shielding film on such an opposite substrate 20, it is desirable to form inside a 
non-opening field at slight thinness so that the opening field of each pixel may not be narrowed by 
lamination gap of both substrates. Thus, even if it forms thinness, while performing redundancy- 
protection from light, the effectiveness which prevents the temperature rise inside the electro-optic 
device by incident light is demonstrated. 

[0088] Thus, between the TFT array substrates 10 and the opposite substrates 20 which have been 
arranged so that pixel electrode 9a and the counterelectrode 21 which were constituted may meet, the 
liquid crystal which is an example of electrooptic material is enclosed with the space surrounded by the 
sealant 52 (refer to drawing 1 R> 1 and drawing 2 ), and the liquid crystal layer 50 is formed. 
[0089] Furthermore, the substrate insulator layer 12 is formed in the bottom of TFT30 for pixel 
switching. The substrate insulator layer 12 has the function to prevent property change of TFT30 for 
pixel switching with the dry area at the time of polish of the front face of the TFT array substrate 10, 
the dirt which remains after washing, by being formed all over the TFT array substrate 10 besides the 
function which carries out layer insulation of TFT30 from lower part light-shielding film 1 1a. 
[0090] In drawing 6 TFT30 for pixel switching It has LDD (Lightly DopedDrain) structure. Channel field 
1a' of semi-conductor layer 1a in which a channel is formed of the electric field from scanning-line 3a 
and concerned scanning-line 3a, 1d list of high concentration source fields of low concentration source 
field 1b of the insulating thin film 2 containing the gate dielectric film with which scanning-line 3a and 
semi-conductor layer 1a are insulated, and semi-conductor layer 1a and low concentration drain field 1c, 
and semi-conductor layer 1a is equipped with high concentration drain field 1e. 
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[0091] On scanning-line 3a, the 1st interlayer insulation film 41 with which the contact hole 83 which 
leads to the contact hole 81 and high concentration drain field 1e which lead to 1d of high concentration 
source fields was punctured respectively is formed. 

[0092] On the 1st interlayer insulation film 41, the junction layer 71 and the capacity line 300 are formed, 
and the 2nd interlayer insulation film 42 with which the contact hole 85 which leads to the contact hole 
81 and the junction layer 71 which lead to 1d of high concentration source fields was punctured 
respectively is formed on these. 

[0093] A capacity line may be formed here from the metal simple substance containing at least one of 
refractory metals, such as Ti, Cr, W, Ta, Mo, and Pb, an alloy, metal silicide, a polysilicon side, and 
aluminum film, the outgoing line 206 electrically connected with data-line 6a through the contact hole 
281 in drawing 4 if the capacity line 300 is formed by aluminum film — low — it can form by aluminum 
film [ **** ]. Thereby, signal delay of the picture signal written in data-line 6a can be reduced as much 
as possible. 

[0094] Data-line 6a is formed on the 2nd interlayer insulation film 42, and the 3rd interlayer insulation 
film 43 with which the contact hole 85 which leads to the junction layer 71 was formed and which 
carried out flattening is formed on these. Pixel electrode 9a is prepared in the top face of the 3rd 
interlayer insulation film 43 constituted in this way. 

[0095] With this operation gestalt, flattening of the front face of the 3rd interlayer insulation film 43 is 
carried out by CMP (Chemical Mechanical Polishing: chemical mechanical polishing) processing etc., and 
it reduces the poor orientation of the liquid crystal in the liquid crystal layer 50 resulting from the level 
difference by the various wiring and component which exist caudad. 

[0096] Since the frame light-shielding film 53 was formed in the TFT array substrate 10 side according 
to this operation gestalt as explained above The configuration, which can enough be irradiated is 
obtained from the opposite substrate 20 side which is not equipped with the frame light-shielding film in 
the ultraviolet rays for stiffening a sealant 52. Protection from light can be ensured without narrowing an 
image display field in near a frame field, and the problem which the light-and-darkness pattern 
corresponding to [ pull out and ] wiring 206 grade wired to the frame field will project near the edge of a 
display image is not produced, either. The electro-optic device which can display a bright high-definition 
image is realizable these results. 

[0097] Although example slack drawer wiring 206 of a circuit pattern was formed from the same film as 
the capacity line 300 and the frame light-shielding film 53 was formed from the same light-shielding film 
as data-line 6a in the frame field with the operation gestalt explained above Drawer wiring may be 
formed from the same film as data-line 6a, and the frame light-shielding film 53 may be formed from the 
same light-shielding film as the capacity line 300, and drawer wiring may be formed from the same film 
as data-line 6a or the capacity line 300, and the frame light-shielding film 53 may be formed from light- 
shielding film 1 1b located caudad. Data-line 6a in the pixel section explained by drawing 5 and drawing 6 
in short, the capacity line 300, scanning-line 3a, 1 among two or more electric conduction film which 
constitutes TFT30 and storage capacitance 70 grade, or plurality If the circuit pattern and circuit 
pattern in a frame field are formed from (however, the existence of the protection-from-light nature 
does not ask) and the frame light-shielding film 53 is formed among the electric conduction film of these 
plurality from 1 or plurality (however, it restricts to the film of protection-from-light nature) The profits 
of being easy to carry out UV irradiation to the sealant 52 mentioned above, and profits called the high 
protection-from-light engine performance in a frame field are obtained like this operation gestalt. 
[0098] With the operation gestalt explained above, only not only in the frame light-shielding film 53 
which specifies a frame field to the perimeter of image display field 10a The light-shielding film (namely, 
the capacity line 300, data-line 6a, and lower part light-shielding film 1 1a) which specifies a non-opening 
field to the perimeter of the opening field of each pixel by making to the TFT array substrate 10 side It 
considers as the configuration which prepares neither a frame light-shielding film nor the light-shielding 
film for specifying the non-opening field of each pixel in the opposite substrate 20 side. By such 



-15- 



configuration, since reduction of the opening field of each pixel by lamination gap of these both 
substrates can be prevented, an opening field can be extended preventing the optical leakage in each 
pixel, and, finally the contrast ratio and brightness in a display image can be improved further. 
[0099] In this operation gestalt, the frame light-shielding film 53 is preferably fixed to constant potential. 
Thus, if constituted, the situation where potential fluctuation of the frame light-shielding film 53 has a 
bad influence on the frame light-shielding film 53 to the drawer wiring 206 arranged through the 2nd 
interlayer insulation film 42, or the situation where potential fluctuation of the drawer wiring 206 has a 
bad influence on other wiring, a circuit element, etc. through the frame light-shielding film 53 can be 
prevented effectively. Moreover, the frame light-shielding film 53 fixed to constant potential can be used 
as the part or the constant source of potential of constant potential wiring. 

[0100] In addition, by carrying out the laminating of many conductive layers with the operation gestalt 
explained above, as shown in drawing 6 Although it is easing by carrying out flattening of the front face 
of the 3rd interlayer insulation film 43, that a level difference arises to the field in alignment with data- 
line 6a and scanning-line 3a in the substrate side (namely, front face of the 3rd interlayer insulation film 
43) of pixel electrode 9a Replace with this or, in addition, the TFT array substrate 10, the substrate 
insulator layer 12, the 1st interlayer insulation film 41, the 2nd interlayer insulation film 42, or the 3rd 
interlayer insulation film 43 is trenched, performing flattening processing and grinding the level difference 
of the top face of the 2nd interlayer insulation film 42 by CMP processing etc. by embedding wiring and 
the TFT30 grade of data-line 6a etc., — or the flattening processing concerned may be performed by 
forming in Taira and others using organic or inorganic [ SOG ]. 

[0101] (The 2nd operation gestalt) Next, the electro-optic device in the 2nd operation gestalt of this 
invention is explained with reference to drawing 7 and drawing 8 . It is shown drawing which drawing 7 is 
the expansion top view showing the frame field in which the dummy pixel electrode in near [ one ] the 
corner of an image display field was formed, and drawing 8 extracts two or more light-shielding films 
which constitute a frame light-shielding film among drawing 7 here, and carries out an encaustic division. 
In addition, in drawing 7 and drawing 8 , the same reference mark is given to the same component as the 
1st operation gestalt shown in drawing 6 from drawing 1 , and those explanation is omitted. 
[0102] The points which consist of two or more light-shielding films which point and frame light- 
shielding film 53' which made the dummy pixel electrode to the frame field compared with the 1st 
operation gestalt piled up redundancy-wise and complementary differ, and the 2nd operation gestalt is 
the same as that of the case of the 1st operation gestalt about other configurations. 
[0103] In drawing 7 and drawing 8 , pixel electrode 9a in image display field 10a and pixel electrode 9a 
with the same configuration are prepared in the dummy pixel field 210 in the side which adjoins image 
display field 10a among frame fields as a dummy pixel electrode. In addition, although pixel electrode 9a 
of a single tier is arranged along the perimeter of image display field 10a in the dummy pixel field 210 in 
drawing 7 and drawing 8 since it is easy, pixel electrode 9a of two or more trains may be arranged in fact. 
[0104] Pixel electrode 9a in the dummy pixel field 210 is covered with frame light-shielding film 53', and 
does not have the opening field of each pixel. Therefore, at the time of actuation of the electro-optic 
device concerned, although pixel electrode 9a in the dummy pixel field 210 does not contribute to image 
display directly, it drives the liquid crystal layer 50 (refer to drawing 6 ) in the part which counters the 
dummy pixel field 210 like pixel electrode 9a in image display field 10a. Under the present circumstances, 
the poor orientation of liquid crystal occurs in the dummy pixel field which pixel electrode 9a in the 
dummy pixel field 210 requires since pixel electrode 9a is not arranged at that four way type. However, 
since dummy pixel field 210 the very thing is covered with frame light-shielding film 53\ the poor 
orientation of the liquid crystal in this field does not become the cause of degrading a display image. On 
the other hand, orientation also of the liquid crystal part which counters pixel electrode 9a in near the 
boundary of image display field 10a and a frame field is carried out good like the liquid crystal part in 
near the center of image display field 10a by existence of pixel electrode 9a in such a dummy pixel field 
210. 
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[0105] Thus, with the 2nd operation gestalt, by preparing pixel electrode 9a in the dummy pixel field 210 
covered by frame light-shielding film 53' as a dummy pixel electrode, orientation of the liquid crystal can 
be carried out good to all the corners of image display field 10a, and good image display can be 
performed now to all the corners of image display field 10a. 

[0106] Especially with the 2nd operation gestalt, frame light-shielding film 53' is formed here from light- 
shielding film 11b which consists of the same film as lower part light-shielding film 11a, the capacity line 
300, and the light-shielding film 212 which consists of the same film as data-line 6a. And as shown in 
drawing 8 , the wrap part is constituted in redundancy in the dummy pixel field 210 among frame light- 
shielding film 53' by light-shielding film 1 1b by which the lower right was formed in the field by which ** 
hatching was carried out, and the capacity line 300 formed in the field by which upward-slant-to-the- 
right hatching was carried out. Moreover, the contact hole 85 of pixel electrode 9a in the dummy pixel 
field 210 is avoided, 300h of apertures is punctured by the capacity line 300, it gets down to it, and 
frame light-shielding film 53' is constituted only from light-shielding film 11b in this field. 
[0107] On the other hand, it consists of a light-shielding film 212 which consists of the layer as data- 
line 6a to which the "+++" pattern was given with the same part around the contact hole 281 located 
outside a little from the dummy pixel field 210 etc., and light-shielding film 11b in redundancy among 
frame light-shielding film 53\ and the part of the outside is further constituted from the light-shielding 
film 212 by independent. 

[0108] thus — this operation gestalt — a light-shielding film 212, light-shielding film 11b, and the 
capacity line 300 — partial — redundancy — a frame field can be shaded by forming frame light- 
shielding film 53' complementary in piles partially-like, making it not interfere with formation of a contact 
hole 85 and 281 grades in the pixel electrode 9a list in the dummy pixel field 210. Furthermore, when it is 
more desirable to form locally neither a circuit element nor the protection-from-light layer of 1 with 
large parasitic capacitance with other wiring when preparing not only wiring but a circuit in a frame field 
like the below-mentioned operation gestalt, it also becomes possible locally in this part to form a frame 
light-shielding film from other protection-from-light layers to which this parasitic capacitance becomes 
small. 

[0109] In addition, by much more light-shielding film (namely, only the same film chisel as the capacity 
line 300, the same film chisel as data-line 6a, and the same film as lower part light-shielding film 11a), if 
the configuration repeated in redundancy in this way is taken, when protection-from-light engine 
performance sufficient by the relation between thickness or incident light reinforcement is not obtained, 
it will also become possible to obtain the protection-from-light engine performance required of piling up 
two or more light-shielding films, especially — a book — operation — a gestalt — like — a frame — a 
field — a dummy — a pixel — an electrode — preparing — **** — the after-mentioned — operation - 

- a gestalt — like — a frame — a field — the circumference — a circuit — making — crowded — **** 

— carrying out — a case — **** — a frame — a field — setting — a frame — a light-shielding film — 
53 — ' — constituting — being the much more — the film — being big — thickness — assigning — 
things — equipment — a design — a top — being difficult — ** — becoming — a situation — it is — 

since — such — redundancy like — or — complementary — piling up — having had — a laminated 

structure — having — a frame. — a light-shielding film — 53 — ' — practice — a top — very much — 
being advantageous — ** — becoming — . 

[01 10] (The 3rd operation gestalt) Next, the electro-optic device in the 3rd operation gestalt of this 
invention is explained with reference to drawing 12 from drawing 9 . Drawing 9 is the top view which 
looked at the TFT array substrate [ in / here / the 3rd operation gestalt ] from the opposite substrate 
side with each component formed at a it top. Drawing 10 is the block diagram showing equal circuits, 
such as various components in two or more pixels formed in the shape of [ which constitutes the image 
display field in the 3rd operation gestalt ] a matrix, and wiring, with a circumference circuit. Drawing 1 1 
R> 1 is the expansion top view of each sampling switch (N channel mold TFT) of the sampling circuit in 
the 3rd operation gestalt, and drawing 12 is the D-D' sectional view. In addition, in drawing 12 , the same 
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reference mark is given to the same component as the 1st operation gestalt shown in drawing 6 from 
drawing 1 from drawing 9 , and those explanation is omitted. 

[01 1 1] The points which made the sampling circuit to the frame field compared with the 1st operation 
gestalt differ, and the 3rd operation gestalt is the same as that of the case of the 1 st operation gestalt 
about other configurations. 

[0112] That is, as shown in drawing 9 , a sampling circuit 301 is made from the 3rd operation gestalt in 
the frame field in the side contiguous to the external circuit connection terminal 102. 
[01 13] As shown in drawing 10 , the tip (it is a lower limit in drawing 10 ) of data-line 6a is connected to 
each sampling switch 202 of a sampling circuit 301 which consisted of N channel molds TFT, 
respectively through the drawer wiring 206. On the other hand, the picture signal line 115 which supplies 
a picture signal is connected to the sampling circuit 301 through the drawer wiring 116 from the external 
circuit connection terminal 102. The picture signals S1, S2, — , Sn on the picture signal line 1 15 are 
constituted so that it may be sampled by each sampling switch 202 of a sampling circuit 301 and may be 
supplied at each data-line 6a according to a sampling circuit driving signal being supplied through the 
sampling circuit drive signal line 1 14 from the data-line drive circuit 101 (minding the drawer wiring 206). 
[01 14] As shown in drawing 1 1 and drawing 1 2 , each sampling switch 202 consists of an N channel mold 
TFT which is equipped with the semi-conductor layer 220 which consists of N channels, uses the point 
of the drawer wiring 116 from the picture signal line 115 as a source electrode (input side), uses the 
point of the drawer wiring 206 from data-line 6a as a drain electrode (output side),, and uses the point of 
the sampling circuit drive signal line 114 as a gate electrode. In addition, the N channel mold TFT which 
constitutes such each sampling switch 202 has LDD structure like TFT30 for pixel switching preferably. 
[01 15] The semi-conductor layer 220 consists of the same film as semi-conductor layer 1a in the pixel 
section especially with this operation gestalt. The point (gate electrode) of the sampling circuit drive 
signal line 114 consists of the same film as scanning-line 3a in the pixel section. The point (source 
electrode) of the drawer wiring 116 and the point (drain electrode) of the drawer wiring 206 consist of 
the same film as the capacity line 300 in the pixel section. And it consists of light-shielding films 212 
which consist the sampling switch 202 concerned of the film as data-line 6a in the pixel section with the 
same wrap part at least among the frame light-shielding films 53. 

[01 16] Thus, since according to the 3rd operation gestalt it constitutes from same film as the electric 
conduction film which is not from the electric conduction film of dedication of an example slack sampling 
circuit 301 of the circumference circuit in a frame field, and constitutes wiring and the circuit element in 
the pixel section and constitutes from film moreover are not from the light-shielding film of dedication of 
the frame light-shielding film 53, and same as data-line 6a in the pixel section, the laminated structure 
on the TFT array substrate 10 and complication of a production process are avoidable. And a 
deployment of the limited substrate top field can be aimed at by making a sampling circuit 301 in the 
frame field especially covered with the frame light-shielding film 53. 

[0117] Moreover, the light-shielding film 212 is formed above the N channel mold TFT which constitutes 
each sampling switch 202 especially from this operation gestalt through the 1st interlayer insulation film 
41 and the 2nd interlayer insulation film 42. Therefore, the bad influence which potential fluctuation of 
the conductive light-shielding film 212 has on this N channel mold TFT can be reduced even to extent 
without actual harm by setting the thickness of the 1st interlayer insulation film 41 and the 2nd 
interlayer insulation film 42 as suitable thickness. What is necessary is just to set up individually 
concretely the suitable thickness of such the 1st interlayer insulation film 41 and the 2nd interlayer 
insulation film 42 by experimental, experiential, theoretical, or simulation according to the specification 
of each electro-optic device etc. 

[0118] (The 4th operation gestalt) Next, the electro-optic device in the 4th operation gestalt of this 
invention is explained with reference to drawing 13 . Drawing 13 is the top view which looked at the TFT 
array substrate [ in / here / the 4th operation gestalt ] from the opposite substrate side with each 
component formed at a it top. In addition, jn drawing 13 , the same reference mark is given to the same 
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component as the 1 st operation gestalt shown in drawing 1 , and those explanation is omitted. 

[01 19] Compared with the 1st operation gestalt, frame light-shielding film 53W are formed broadly, it 

differs in that the frame field has lapped with the seal field, and the 4th operation gestalt is the same as 

that of the case of the 1st operation gestalt about other configurations. That is, with this operation 

gestalt, since the UV irradiation for stiffening a sealant 52 from the opposite substrate 20 side is 

possible, since there is no need of securing the starting field for UV irradiation, by the TFT array 

substrate 10 side, frame light-shielding film 53W can be formed broadly in this way. 

[0120] Consequently, optical leakage does not take place between a frame field and a seal field, and 

optical leakage can be prevented from taking place certainly between most or the edge of a mounting 

case in which the electro-optic device concerned is held since it does not happen at all, and a frame 

field according to the 4th operation gestalt. 

[0121] (The 5th operation gestalt) Next, the electro-optic device in the 5th operation gestalt of this 
invention is explained with reference to drawing 16 from drawing 14 . Drawing 14 is the top view which 
looked at the TFT array substrate [ in / here / the 5th operation gestalt ] from the opposite substrate 
side with each component formed at a it top. Drawing 15 is the expansion top view of the 
complementary type TFT which constitutes the circumference circuit in the 5th operation gestalt, and 
drawing 16 is the B-B' sectional view. In addition, in drawing 16 , the same reference mark is given to 
the same component as the 1 st operation gestalt shown in drawing 6 R> 6 from drawing 1 from drawing 
14 , and those explanation is omitted. 

[0122] Compared with the 1st operation gestalt, as for the 5th operation gestalt, frame light-shielding 
film 53W are formed broadly. The point that the frame field has lapped with the seal field, It differs in 
that the TFT array substrate 10 has formed into small area only the part which made the boundary 
region small in connection with this in the point list by which data-line drive circuit 1 01 i and scanning- 
line drive circuit 104i are arranged inside the seal field (namely, substrate top field which counters the 
liquid crystal layer 50). About other configurations, it is the same as that of the case of the 1st 
operation gestalt. That is, with this operation gestalt, since the UV irradiation for stiffening a sealant 52 
from the opposite substrate 20 side is possible, since there is no need of securing the starting field for 
UV irradiation, by the TFT array substrate 10 side, frame light-shielding film 53W can be formed broadly 
in this way. Furthermore, since the width of face of frame light-shielding film 53W is wide in this way, a 
frame field is made and loaded with data-line drive circuit 1 0 1 i and scanning-line drive circuit 104L 
Furthermore, since data-line drive circuit 1 01 i and scanning-line drive circuit 104i are made to a frame 
field in this way again, a boundary region can be made small and, thereby.-izing of TFT array substrate 
10 the very thing can be carried out [ small area ]. 

[0123] Consequently, optical leakage does not take place between a frame field and a seal field, and 
optical leakage can be prevented from taking place certainly between most or the edge of a mounting 
case in which the electro-optic device concerned is held since it does not happen at all, and a frame 
field according to the 5th operation gestalt. And by miniaturizing the TFT array substrate 10, 
miniaturization and lightweight-izing of the whole electro-optic device, or large area-ization of the image 
display field in the limited substrate top-face product can be attained, and small and lightweight-ization 
of electronic equipment, such as a projector further constituted using the electro-optic device 
concerned, also become possible. Since the number in which a make lump is possible also increases on 
one mother substrate in case the electro-optic device concerned is manufactured especially, it leads 
also to reduction of a manufacturing cost. 

[0124] As shown in drawing 15 and drawing 16 , with the 5th operation gestalt Each complementary type 
TFT302 which constitutes example slack data-line drive circuit 1 01 i of a circumference circuit, and 
scanning-line drive circuit 104i It has the semi-conductor layer 320 including P channel field 320p and 
320n of N channel fields. Use the point of wiring 316 as a gate electrode (input side), and the point of 
the low voltage wiring 321 and the high potential wiring 322 is used as a source electrode, respectively. 
P channel mold TFT302p and N channel mold TFT302n which uses the point of wiring 306 as a drain 
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electrode (output side) are put together and constituted. In addition, such P channel mold TFT302p and 
N channel mold TFT302n may have LDD structure like TFT30 for pixel switching. 

[0125] The semi-conductor layer 320 consists of the same film as semi-conductor layer 1a in the pixel 
section especially with this operation gestalt. The point (gate electrode) of wiring 316 consists of the 
same film as scanning-line 3a in the pixel section. The point (drain electrode) of wiring 306 becomes the 
point (source electrode) list of the low voltage wiring 321 and the high potential wiring 322 from the 
same film as the capacity line 300 in the pixel section. And it consists of light-shielding films 312 which 
consist a complementary type TFT302 of the film as data-line 6a in the pixel section with the same 
wrap part at least among the frame light-shielding films 53. 

[0126] Thus, according to the 5th operation gestalt, it is not from the electric conduction film of 
dedication of the complementary type TFT302 which constitutes the circumference circuit in a frame 
field. It constitutes from same film as the electric conduction film which constitutes wiring and the 
circuit element in the pixel section. And it is not from the light-shielding film of dedication of the light- 
shielding film 312 which constitutes a part of frame light-shielding film [ at least ] 53, and since it 
constitutes from same film as data-line 6a in the pixel section, the laminated structure on the TFT array 
substrate 10 and complication of a production process are avoidable. And a deployment of the limited 
substrate top field can be aimed at by making circumference circuits, such as data-line drive circuit 1 01 i 
and scanning-line drive circuit 104i, in the frame field especially covered with the frame light-shielding 
film 53. 

[0127] Moreover, especially with this operation gestalt, the light-shielding film 312 is formed above P 
channel mold TFT302p and N channel mold TFT302n through the 1 st interlayer insulation film 41 and the 
2nd interlayer insulation film 42. Therefore, the bad influence which potential fluctuation of the 
conductive light-shielding film 312 has on such P channel mold TFT302p and N channel mold TFT302n 
can be reduced even to extent without actual harm by setting the thickness of the 1st interlayer 
insulation film 41 and the 2nd interlayer insulation film 42 as suitable thickness. What is necessary is just 
to set up individually concretely the suitable thickness of such the 1st interlayer insulation film 41 and 
the 2nd interlayer insulation film 42 by experimental, experiential, theoretical, or simulation according to 
the specification of each electro-optic device etc. 

[0128] (The 6th operation gestalt) Next, the electro-optic device in the 6th operation gestalt of this 
invention is explained with reference to drawing 17 and drawing 18 . It is the expansion top view of the 
complementary type TFT with which drawing 17 constitutes the circumference circuit in the 6th 
operation gestalt here, and drawing 18 is the C-C sectional view. In addition, in drawing 17 R> 7 and 
drawing 18 , the same reference mark is given to the same component as the 5th operation gestalt 
shown in drawing 16 from the 1 st operation gestalt shown in drawing 6 from drawing 1 , or drawing 1 4 , 
and those explanation is omitted. 

[0129] The point that the frame light-shielding film was broadly formed compared with the 1st operation 
gestalt, and the 6th operation gestalt has lapped with the seal field like the case of the 5th operation 
gestalt, The points which the TFT array substrate has formed into small area differ (refer to drawing 14 ), 
and only the part which made the boundary region small in connection with this at the point list by which 
the data-line drive circuit and the scanning-line drive circuit are arranged inside the seal field is the 
same as that of the case of the 1st operation gestalt about other configurations. And the light-shielding 
films which constitute a wrap frame light-shielding film differ each complementary type TFT in the 
electric conduction film list which constitutes the source electrode and drain electrode of each 
complementary type TFT compared with the 5th operation gestalt, and the 6th operation gestalt is the 
same as that of the case of the 5th operation gestalt about other configurations. 
[0130] That is, as shown in drawing 1 7 and drawing 18 , P channel mold TFT402p and N channel mold 
TFT402n which is equipped with the semi-conductor layer 420 including P channel field 420p and 420n 
of N channel fields, uses the point of wiring 416 as a gate electrode, uses the point of the low voltage 
wiring 421 and the high potential wiring 422 as a source electrode, respectively, and uses the point of 
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wiring 406 as a drain electrode are put together, and the complementary type TFT402 consists of 
especially 6th operation gestalten. In addition, such P channel mold TFT402p and N channel mold 
TFT402n have LDD structure like TFT30 for pixel switching preferably, respectively. 
[0131] The semi-conductor layer 420 consists of the same film as semi-conductor layer 1a in the pixel 
section especially with this operation gestalt. The point (gate electrode) of wiring 416 consists of the 
same film as scanning-line 3a in the pixel section. The point (drain electrode) of wiring 406 becomes the 
point (source electrode) list of the low voltage wiring 421 and the high potential wiring 422 from the 
same film as data-line 6a in the pixel section. And it consists of light-shielding films 41 1 which consist 
the sampling switch 402 concerned of the film as the capacity line 300 in the pixel section with the 
same wrap part at least among frame light-shielding films. 

[0132] Thus, since according to the 6th operation gestalt it constitutes from same film as the electric 
conduction film which is not from the electric conduction film of dedication of the circumference circuit 
in a frame field, and constitutes wiring and the circuit element in the pixel section and constitutes from 
film moreover are not from the light-shielding film of dedication of a frame light-shielding film, and same 
as the capacity line 300 in the pixel section, the laminated structure on the TFT array substrate 10 and 
complication of a production process are avoidable. And a deployment of the limited substrate top field 
can be aimed at by making a circumference circuit in the frame field especially covered with the frame 
light-shielding film (light-shielding film 411) like the 5th operation gestalt. 

[0133] Moreover, especially with this operation gestalt, the light-shielding film 41 1 is formed above P 
channel mold TFT402p and N channel mold TFT402n through the 1st interlayer insulation film 41. 
Therefore, the bad influence which potential fluctuation of the conductive light-shielding film 41 1 has on 
such P channel mold TFT402p and N channel mold TFT402n can be reduced even to extent without 
actual harm by setting the thickness of the 1st interlayer insulation film 41 as suitable thickness. What is 
necessary is just to set up individually concretely the suitable thickness of such 1st interlayer insulation 
film 41 by experimental, experiential, theoretical, or simulation according to the specification of each 
electro-optic device etc. 

[0134] You may make it connect with LSI for a drive mounted on the TAB (Tape Automated bonding) 
substrate instead of forming the data-line drive circuit 101 and the scanning-line drive circuit 104 on 
the TFT array substrate 10 electrically and mechanically through the anisotropy electric conduction film 
prepared in the periphery of the TFT array substrate 10 with each operation gestalt explained with 
reference to drawing 18 from drawing 1 above. Moreover, according to the exception of modes of 
operation, such as TN mode, VA (Vertically Aligned) mode, and PDLC (Polymer Dispersed LiquidCrystal) 
mode, and the no MARI White mode / NOMA reeve rack mode, a polarization film, a phase contrast film, 
a polarizing plate, etc. are respectively arranged in a predetermined direction at the side in which the 
outgoing radiation light of the side in which the incident light of the opposite substrate 20 carries out 
incidence, and the TFT array substrate 10 carries out outgoing radiation. 

[0135] Since the electro-optic device in the operation gestalt explained above is applied to a projector, 
the electro-optic device of three sheets will be respectively used as a light valve for RGB, and 
incidence of the light of each color respectively decomposed through the dichroic mirror for RGB color 
separation will be respectively carried out to each light valve as incident light. Therefore, with each 
operation gestalt, the color filter is not prepared in the opposite substrate 20. However, the color filter 
of RGB may be formed in the predetermined field which counters pixel electrode 9a on the opposite 
substrate 20 with the protective coat. If it does in this way, the electro-optic device in each operation 
gestalt is applicable about the color electro-optic device of direct viewing types other than a projector, 
or a reflective mold. Moreover, a micro lens may be formed so that it may correspond 1 pixel on [ one ] 
the opposite substrate 20. Or it is also possible to form a color filter layer in the bottom of pixel 
electrode 9a which counters RGB on the TFT array substrate 10 by a color resist etc. If it does in this 
way, a bright electro-optic device is realizable by improving the condensing effectiveness of incident 
light. Furthermore, the die clo IKKU filter which makes a RGB color using interference of light by 
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depositing the interference layer to which the refractive index of many layers is different on the 
opposite substrate 20 again may be formed. According to this opposite substrate with a die clo IKKU 
filter, a brighter color electro-optic device is realizable. 

[0136] This invention is not restricted to the operation gestalt mentioned above, and can be suitably 
changed in the range which is not contrary to the summary or thought of invention which can be read in 
a claim and the whole specification, and the electro-optic device accompanied by such modification is 
also contained in the technical range of this invention. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view which looked at the TFT array substrate in the electro-optic device of the 
1st operation gestalt of this invention from the opposite substrate side with each component formed on 
it. 

[Drawing 2] It is the H~H' sectional view of drawing 1 . 

[Drawing 3] It is the block diagram of equal circuits established in two or more pixels of the shape of a 
matrix which constitutes the image display field in the electro-optic device of the 1st operation gestalt 
of this invention, such as various components and wiring. 

[Drawing 4] It is the fragmentary sectional view expanding and showing CR part of drawing 2 . 
[Drawing 5] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the electro-optic device of an operation gestalt, the scanning line, a pixel electrode, etc. 
were formed adjoins each other. 

[Drawing 6] It is the A~A' sectional view of drawing 5 . 

[Drawing 7] It is the expansion top view showing the frame field in which the dummy pixel electrode in 
near [ one ] the corner of the image display field in the 2nd operation gestalt of this invention was 
formed. 

[Drawing 8] It is drawing in which extracting and carrying out the encaustic division of two or more light- 
shielding films which constitute a frame light-shielding film among drawing 7 , and showing them. 
[Drawing 9] It is the top view which looked at the TFT array substrate in the electro-optic device of the 
3rd operation gestalt of this invention from the opposite substrate side with each component formed on 
it. 

[Drawing 10] It is the block diagram of equal circuits established in two or more pixels of the shape of a 

matrix which constitutes the image display field in the electro-optic device of the 3rd operation gestalt 

of this invention, such as various components and wiring, and a circumference circuit. 

[Drawing 1 1] It is the expansion top view of each sampling switch (N channel mold TFT) of the sampling 

circuit in the 3rd operation gestalt of this invention. 

[Drawing 12] It is the D-D' sectional view of drawing 1 1 . 
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[Drawing 13] It is the top view which looked at the TFT array substrate in the electro-optic device of 
the 4th operation gestalt of this invention from the opposite substrate side with each component formed 
on it. 

[Drawing 14] It is the top view which looked at the TFT array substrate in the electro-optic device of 
the 5th operation gestalt of this invention from the opposite substrate side with each component formed 
on it. 

[Drawing 15] It is the expansion top view of the complementary transistor which constitutes the 
circumference circuit in the 5th operation gestalt of this invention. 
[Drawing 1 6] It is the B-B' sectional view of drawing 15 . 

[Drawing 1 7] It is the expansion top view of the complementary transistor which constitutes the 
circumference circuit in the 6th operation gestalt of this invention. 
[Drawing 18] It is the C~C sectional view of drawing 1 7 . 
[Description of Notations] 
1a — Semi-conductor layer 



1a' - 


— Channel field 


1b - 


- Low concentration source field 


1c- 


- Low concentration drain field 


1d - 


- High concentration source field 


1e - 


- High concentration drain field 


2 — 


Insulating thin film 


3a - 


- Scanning line 


6a - 


- Data line 


9a - 


- Pixel electrode 


10 - 


— TFT array substrate 


11a 


— Lower part light-shielding film 


12 - 


— Substrate insulator layer 


16 - 


— Orientation film 


20- 


— Opposite substrate 


21 - 


— Counterelectrode 


22 - 


- Orientation film 


30 - 


- TFT 


50 - 


— Liquid crystal layer 


53 - 


— Frame light-shielding film 


70- 


— Storage capacitance 


71 - 


— Junction layer 


81, 83, 85 — Contact hole 


101 


— Data-line drive circuit 


104 


— Scanning-line drive circuit 


114 


— Sampling circuit drive signal line 


115 


— Picture signal line 


116 


— Drawer wiring of a picture signal line 


202 


— Sampling switch 


206 


— Drawer wiring of the data line 


212 


— Light-shielding film 


300 


— Capacity line 


301 


— Sampling circuit 



302 402 — Complementary type TFT 
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HBSI^K tt^teoEfcXttEgS**-© 5 t>to© 
-oSr«^i-5^ 2 SWgRr^ftX £' 

ft 2r3»«£«Itt i ^Hi*:/fc H i &4*tt t i"5 tt^ft 

2 ] 1915ft l r SU s ^:2m«#' v ''MIH«B^®« 

wsiwraf i ^E-feEi»xf*iHiiEssi^tt, mmh9 
zfr'tagmmt sr-^tf n £ &#m^i-?>it*« 1 x« 2 

[1***514] MlB««Sl^ IWEjfeaElSlRtWWEf*- 

&'>ft < t buftmzmm-rz z t zmm t -rznxm 
5 x a 6 fciBtt©**«te#3at. 

. [»#18] ifrE5flBSh7:^**©d>ft< Hfr 

So , "■ • • 



Bo . 

1 0 ] m^T^m%mn. &mm<om$ am 

5S 8 X »± 9 fclEftOWftJt^St*. ■ - 

1-]:. :.-«rflB»«tt«#r4, «nE-OEi»Xtt 
iRf^fK »4*rEftOEJ»XttiaiS*^-*^t(rE® 
10 IMt*««©^MWK:JSK*lxfcgi#ajUEIil*r-&tfw i 

m^?t#^«o 

1 2 J BfJK^«tt^»i, BuiS-©Ei^X«4 
: '" 0K*^ib<tt«!MBtt-iOEIftX»aiHW*^jcSa*Sn 

[gf*«i 3] strffi^aiussfi, pi^m-^Sr-b-^^y 

« 1 2 fcE*©««3t^K«. 

x-^i^iE«j[sISSXU { *SM^IEii)'t-S*^lgil)lHlSS 
o 0 h'Pte < h t-*Sr-^tf Z t SrWi-rstt*« 1 
3XI±14 (C|E«(D«^3t#S« 0 

[Sf*« I 6]* • «E«l«aBlfcitK'*T^XBT3W» 

• »±H Ig*-? Ki«8tt ^^MiHMi* JS (-{t xfcr 
t Sr#^t -tzmxm 1 5 ©iy#h,a»-JS.lcE* 
: 0«*3t^»«. > " ; . :: * 

. BIK*^ L< H*fflEte©Ei^Xf±@!Sai*W 5 ^^^c 
40 *|«j*v^W:5C*WK:»iafe*ifcaJi«3tSr«-i-5 ^ <t 

f2«wm^#^«o 

[3gBJ©l¥^|Bft|jiB^] 
so [ 0 0 0 1 l 
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ffKlJRirS. ... 
[0 0 0 .2 .] . v . . . ;. . ', . 

^.tK tfitTSS:, ,T.P,Di^.i-$) ^^'fyf 

.©SUM*** 1 -*. W»p».<?»l«q*«tol?:ft fei>.*:3i3tJBI . 
[ op' 0^3 ]•: ^t^^>.|s.^j^g|^J^{Bii|b9»l6MKia: »>> f 

.■mm#mikux. ?tt.3.!Si].'UH*f.b-, ±au .-■ 

■*±©«W8*«0*^T.V^S««l?|fi|VYfcffi t KJ:. 
[0.0 0 5] jj»ic,-.r:©*-5*Ei»;©rtBR*H-^9*. 



I so; 



-fr T tin i \»«*SR* $ *K AW L-T+5> 
*©&S:0. ,,3 miri<Offifi.T*0. 3 mmfcltl^ 

[-0,0 0 6] i; ^.tC,. f tf^fc^S,«4^if5S^© : 
[0 0 0 7] TFT7 K^3^K«if ttv,,BS*« 

i.o 0. 0,8 HLh^u^npMi^p^Jit, $ Hfc t) 

[ OS, 0 Q 9:] : v ;^ V X; « .- ■ . v. ,. 

{«UHSr^^5yt%^#J^|g^.l^^a«»4 •••• 

■ mm tm 2 **seib * *3>t * o v- w 

[001 0 ] .**l9Q«^.^«>qJ::Htfs'H:» 1 *^ 
i 0*0) ltM lj^.iiTMfc^dp»i^^|^^6- 
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5 

K}ii^t<tt'iHt^^H*:fli-oia»xf±ia!S*T- 

© o h--o*ffi&.1r%myt\>k<D$£ l BWKb'Jrtt <ti> 

fcteoemx'ttiaissiiT-w 5 *><&©— z 

[ 0 01' 2 i :; *^B^W^^#^»'W-^T?fi, ilulB 

[-0 0 ¥z\ £<timmt£iivf£ : . mftlMfflM%m*i> - 
T, «S^ftBI©#*ilW*£J:*#fl2£^-e*» * 

• [ 6-0 1 4 ]'-**M©*^#«11VD^i©Jli«^tt, *tf 

[ i :: 5l • i-©tW*R: iH^"if#«^lfc«l«*H*: : ' 

[ 0 0 16 ]" '_t3fi©*Mfc £^SW*'W*iMM:*tf ' 

[ 00 f 7]":t'6^5fc*j*tii>tf, ¥ffi«catja i 
«^-*'lli-«*««±«teJ ,, lW*'JI*^!?iS' ,i -«o. 

[0 0 18] ±5E©»^h9Vv ? ^^^fii»^Sr^tf 

'•«*Sr^jS2*SofflSi» , 6>ftT»5 , *«tt'o'±*ra* ' 

[ 0 0 r 9 ] £ ©«fc 5 t«^i-3itf >■ -Ji'^afJfeBlfc <t 

<fc 9 3K J >— *-^©*£fc<}:5&IKF7^**©#14 so 



5 

5A»3t©a*4r1?5wittfi»-C*>5-. -tLTv ::© 
<fc 5 fc±#»3tefflti: ISI-JB!A»5>«a»a5*ffl!*»l«-e* 5 

[ 0 0 2 1 ] ; £© i 5 k:fl|)«-f ; i^'iS^Ktc «t 
9\ -#W*^tt 6*ii>fe'#il Ky^^O^t^vH 
^X»**liMt4H^*'o*a**«K:BfrJ|hVc»; 
' J: 9 3t y - ^ ««ft©5S^'lc h 7 i>v?* * ©#tt 

^k*B5ih-C#'5o t^C-;: w© J: ot£±WmtWk t m 

•v>^<^t>«»^W»^^# ; *©'TU-*'i'.*«±fc*j»t 
. [oto 22] W % "-r'©U:'^.tti^at^ttv'. , **«*v> 
' §S©H5ff^te«iJ^fi ; H«iSriiE;JaT t «fc < > *H h 9 ^ 

t mmnmx ^ ^ t ^ t «sN«ir 5 * ra* 

WIE±*iffi7t : )R(i; #BKl©*H'PtB^^>'!e< t tSB 

[ 0 0 2'4 ]. r©<t 5 fc*Mfc**,ff,: Wi ««{Mfc^ 
• SHfciitt&fc J: 9 »«'JB l-.3fiS«-cW»«*Sra3ti"* 

■© * * fe -r, - #■ if flsj*»p «« * t> «e -s . «o 

-C;' r m 2 SW(c#ilim©^M P«*SraSf « fc*© 
ae3UK tr^: it ^ v t> WtB'i: "* 9 »■ #Bi* © 'H p 

[00 2 5 ] : ±^©^)K h 7 ^^#*»«|#tr*tf 

■ItfKfcW*.;" IWEm' "*««»4, r fulET^JS6^T-fe 
[0 0 2 6].^©J: T**^^t-<t 
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[0 0 2 7] ±3&<Z5^h7y^;**^«S^£-£tf 
X\>\ 

[002 8] ;©i5 \zm&iritU-£. TJjM%mz X ■ 

m.M<o^±\z xznm \>'?. * ©#tt 

[00 2 9] ^ r©J:5*T*a*«tt»-****v % 

^&(Dmmm,itmm&mm^t'i:M^x:-hx^\ hi-£ 

[003 0] ±&<DTjjMytm*ffi*-tcMmXii$:A » ■■ 

[0 0 3 1] ^©J;5tc«|fifc-t-^tf,. JB l StfMlc&jft • 
©*4fci\ .#B*©*Hia:««Srta3e-e#5. tSo 

©M'>£EStf 5©t, 3Vh77 hJfc£/f6~F$-£3 i: • 

[0 0 3 2l.*3BM©***^K11fi!?te<?>«« - Ctt» W 

IBteOlBifeXttIllK^^*»felifSBW«*^ffi«c©^.ffiy«- . 
. JIN $ 9 1 S ffi 1>B» Sr&tv : 
[o o 3.3] ^©IftaKintfv'ttlMfiJKtJJ^SSI* 

< t hm&&\zm-m*t>®j$.i-5<o^ % i mm±<o 
aji#3iH»K3txm©5[»i5Srai»tfens;. - 
[0034] *ssw.o«ft3t^36fltote©ttafettv Kr ■ 

fEte©ffii*X- ttEl IS* fctftft $ tilzffl m W\ K 5r-^ tf . • 

[003 5] ^©liaiciih/tf, «iww<c»w*jitsH5a 

[0 0 3 6 t ^©^'ia'Ste^M^'^^fitV^fe'^. 



[0037] r©.fc 9 fc*/frf ;h,fi % ffifcftlttKlRI? fe 

. [0 0 3 8] Ji»<Q«fflEK;Mi*fcfllj*-<?W\ HtrfEMI 

iEKtrfftti-S j^ElMB>b@MO 5 *>'>4 < i & 

[0039] © J; 5 fcflMfc-tlxtf o WMWEteK » fe 

•**IS«rt ©x - * jRAVj^fiMl fcWH" 5 fflft 
ifffg&45.> «ot« rttfeOlHlBS*^— /HB«©^«! 

loo 4 0] ±&(Dmm\B\&*mz.izffif8.x'i*s ms&m 

MCMiBiaKoWR.H 7 * ©±*X(iT^ 

[004 1] r ©£ 5 fcWfiSt-tiv tf H 9. * 
t«i^^lpi©IKIfctf,.®M*fe^lS^«EUTV>5«5 

icS tf Sr* ft»->Sft te * -CtS^lg i: 4 

. [0042] *&w<Dmn.yt¥mm<DmcDmmxi±, m 

^mm&XMte iH*>.*uag*s » Itf , . 

[0043] zwmmzxtitf, mmmm^ix. m^m 

-■;«fcl^R:-^«PB»Xttia»»^-lCi«|lE**tfc^5-W 

»f^.$*«. -tuT, ^$-wjii«att>.-iir«**«JW 
■**#»lt»#ttft#fctt« 5 ufc»o. L^fc, r© J; 

n-0 0 4=41 #*»-©«^#P«l©^©«fi^-e'tfs fltr j - 
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I o o 4 5 ] £ ©untie .fcixii, «Mftjg%I)ttt, 
!Wft&tfSfF&&i#IIM2: 4ot 9 t5©l?, r© 

r*; as;- •'.*.''• ;y -a • 

. [0 0.4:7] m.- z<d*. 5 trnm-mfrtbtizmmfflgk 

[ 0 0 4 8 ] aU«»aE*«IH:i : :¥*fifc*^Jli»b*o- 

tain ^migtt, .4*«r**+*«i»fe**: ! 

[0 0 5 0]' : ^©««fcJ:*btf; .«MHS3fcfflH±A«S:*:'- 

i *mBtK***i;54fe«i ■ur-t±;-«*:tf»TT.-i 

V)\'C r'l^'pAj' ^W ^y^f^h; Ta . 
^/V)V-Mo (tli.^V) « Pb--»):.f««|liS 



jgi/yiM k, *y vy'iM* K-^ixfefcWHLfcfc© 
«***trg>ih'.&.' rtvn±;'-AT' (ta>5 = *a) «td»e> 

[oo5i] mmm%nM\zmm.zfrit®M*!>®&m 
[0 0 5 2] ■*3BM©m«)t*»«<oteojft»-ctt, tfr 

[0 0 5-3] -r^ll^Jt^tbtf^'ffaMlJMIItt^miSfcK 

i o o 5' 4 ]- *&w<d z.<d± 5t£ftmRxm<z>%mnvz 

[o o 5 6] m i mmmrn) frr;>*mi<o%i i mm 
tem\^isn%n%%&m&v>±fflii&K^x, mix. 

[0 0 5 7 ]:• El l'-f±;--TFTT.^.-*«S? J E:«5±tC?gri5 
*>0/B2"HU il©H-H' »rffi0T?fc5.- 

[Co 5-8'Ma i«KtW2-fe*^T-i»*iiiii»0ic«a 

m*C3fc*S£*i?tt.-' T FT7W SS 1 0 hMfoWi 2 
0 i^3*i:Ifi]Isa$tu-C^5. '.TFTT WStSl Ot^f 
|pjg« 2 0 i:'©ra»d^fiJS 5 0 *#AS JXT*S !), TF 
T7KSS10 t»^j»K 2 0 i« % 'MUt^Wtt 1 

o arojuati-fse-rs ^^mm^nn bfrtc^—zuw 

,[00 5 9]: -y^,i4J- 5 2:tt,.' MS«SrftS >9 -8-^-6:5 
HHfi^" a -tr * K&^T T F T T l^^Sffi 10 ±»C^ $ 
T*fe5o-"'*fc; • ->-^5 2 ^iC»4,.' T F T.T. WStg 

■ i o t *Mb)S« 2'. 0' t -cdpomi * -y f f) zmfe 

ffl 1 1" 6 It CO ^ 7 X 7. 7 ^ v < ^ t > f 4 7 ^ t' - CO 
'■■ 7iP v 5 ^ © 9 ^! t UT/JnSI 

flS**tr.fl?tt*SEJi^*>*uHr»-] i©<t 5 ft=¥^ y-?Vt 
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11 

[0 0 6 0] ->-;H* 5 2 $ tufc v— /MW$ © 1*9 ■ 

53l*ttOtH»aS3t*l 5 3i 5 TFT7 W-t*** 1 0 
,lS:ttfe*VC^3. ro«WK3tBl5 3©«j«^o^Ttt 
£5£-*-S. • • •• 

[0061] ffim.&7^t&pmm\^&i % %ffl$.<o o ^ 
jiia^^fi, ^-tmBamvki o 1 siwi^igBSf 

ttiiBT-l 0 2#TFT7W*ll 0©— 3SKl»oTlS! 
It btl/t** <9 ; ^^fgiblslgg 10 4 \£<Q— HfcM 

ssi o iafctt-* H**5H«fc 10 a ©WfifltC 

±T*aJSH: t LT*M&i-a±T*»«- 1 0 6 ■ 
'iVC^S. ffcfr* TFT7^Kl0C1*;JlbO3.. 

T^5; rtbbi-.tOv T.FT7WIS1 0 £Ml«]S 

[0 0 6 2] I2I2(S*3V^-C, TFTTWiSl 0±fc 

i±» •. msi* 4. v ?rs-yib <ot. F-. -t rr- ? mm . 

©B*ij*JBj«3ftfc«©.W*««9 a±fcl, .Bl«l]|)tiS» 
! »l*l»« ; 2-0iJifcf±,..W«S2 . 

ifofUf 5.014, «.jt-tf—»X»±IWBao^-^y -f 

«l OJtjctt, ^Jufeof*.— ^JMHttEKi 0 1, *3fc 

ir*Ha*o*vy yxsirwtk (* 3 4 mmnm^ 

[00 64] JiOjO < «^$ixfcm^^gi- 

Ei8M?©tSMBlI]8 Zmi"? o -y ^ HlT?fc 5o ' 
[00 6 5 ] - bsk:-4sv^t; ■#3dfcJIS«l!:*s»t SW*3te'- 

: fotz.mtt<Dm$k\Z- (4^* > '. H^tS® 9 a t SKiU^H® 
9a&*-{ '/fy^Mt5fc6©.TFT'3 0 £ 2 5 ff2/& 
' $ *S <9: , ^MR**s.tt»£ #B 6 • a # 

TFT3oroy-^ te%%ft\q$B& £ftx w& o 9~ 

■n-6 a1^#atf«^»JKS^v*S42%r"-'?S n»*» 



5l-LTt>&</\, TFT 3 Ocoy— htC^ilS3 

a$m,n.&)kffigt2tlX\>^Z. tUTFT3 0O^- 
Mc#U f^O^'f^n, EI 1 Lfc££IMB 
SblHlSS 1 0 4 »C J: <? fe&B. 3aH LT^/V^Wfcjfe^E 
.{IfGl, G2, GmSrw<Oji»Ci8lli^-CfP*p-f 5 
. J: 5 WM&**bTV*S.- iU^«@9 ali >: TFT30ffl 

^If^tfciTFT 3 0£— jejWIKJ/Stt-t©*'/ 
fcfflp* r. £ Tf, HI Lfc7^-^^|gi!)tllS& 1 0 1 
KlJ:9 5*r^**!l6:a4r^U-Ctti(e*.H«IB«k(E-S-S 1, 

&$itltcffife l<->/K?D®^ff -g-S : 1 , S 2 , S n 
'»$'ti.5b!'**t3:,:-HWlPft*uSmffi»!f<<A'K «fc 5 

w**Sr"srig»£-f 5. y -t y — * 17 -r h K-c*>n 

■■ i7;5Sil** 5 «'> l>v / — ▼ M —^5 y 9 Kt?fetv 
-f- 5 aiH**s*an ^ in,. . ±ft t b x frb f* 

; *t l^ll^llft 7-0 Sr#*ni-5.: **^.3 ; a (-SltAy 

.■ x% sa^s.7 o © m^m^iw^im^ *r*tf t 

••«ttk:ffl^S*bfc«*ISl3 o octant 5>HT'* % *. 

. : [ 0i0 6 6 ] ! HI 1 S.t7BI 2 Ufc^^ii3t)K 5 

-3&tf^/V#-5^ 

iins^WiBH-eife*. • ■• ! ' ■: • • 
; [QiO-6 7 ] H4kL*5VT»--;a3*©*n<fli*»»J:^* 
H5**^3 a, ■?—*Me.m; .T-FT4»Sr»Mi|fe«i- 
5-T*l6«« 12. JR 1 JIM&IMM 1 , « 2*l«*» 
^4 2K^3SISH6ig:K4f3f4, TFT7WSS1 
0±R:flMi»«*ix-C*5Q ,ff«;3JilIM6IWt4 3_hlC 

• • (4,. .•H<ft*5%«l*rt.fcE*l$ tbfcf*— 6. a t R-fflt 
'.i»fe^.5J63tBt2 l,2^^$H-Cv^o f lir« 
-«4 l^JB2»MI6IMS4-2(0Mfcf4.- 

•. fifes** 3< a'afcHria'fefts, ^-^^ 

6 a t*CD?|#tliL-@eilS2 0 6 t»4, =V^^h^-> 
• -7V;2;8M?#J5T*S B ^.3|!tS:3-G.0-t ?l t- 
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w-&v>n<mn*4 yfy^<DTFT©ft4/« w*z>wv&\ i b'tt. ±*i-&ei-5aMi2 1 2 ± 

£T<&iJA>fcS5T*il3tffill 1 a t IrI— 9'fcv T'U— -r^a-fc^fcjarti T F T 3 0 ©^J&Xg 

/fcSHX^S. ' • • m&frbm\\X*h% 0 -T*fcffi1ti-5aE3tttl l b 

[006 8] to*, *fl6lS«2 0±{C(4 S -*t|6)?Sffi 2 1 XfeoXtu a i'* ^>3fc— ;\>2 8 1 ©fflfflfCft^iC© 

v\ ■ '•' i o o 7-3 1 m^. *&m<ommMm<DW,%%¥mw;<o 

[0 0 6 9 ] Z O i'5 l:*I»l-eii^T FTTH' Mfc*j*«*teiStf5«ritfc:o^T, 0-5 'St/ia 6 Sr# 

as i o fli^ms^jff 5 3 *i&mtz><ox*. Kfamm mvx^m-t^ m 5 7*-#m, ■mmm.m 

X, ^<0SS5t4 i f-^^tf^i^^ii^i^?i>4S'>-/v *»©TBIBnf*)«.- 06tt,-EI5*<?DA-A' WEST? 

i«2o; ^isiiS2 i^tneiW2 2-<hfux> *ttm NrareftSfta** &m-*?&mtmz.m 
2*fflk£&z%nmm&<oit&\tm&&t$i<p [oo 74] eisi^^x. ©m^#§s«©tfttu 

£*MK**K5 3'Sri*aifc*>» >H*«S:*l*W«rt' " ftX*59, 'IMtd^i J&oX^- 

td^XAHX 5 - hi>*jmt fc«F. ' 6 a 2*1***1* 3 a jJJRJt fcHXV-5. " 

• fO 0--7 0] -tUXWCv «»aE3fc*l5 3Sr*ffl©«* •■ [ 0 0 7 5 ] 1-a © 5 t,H*f*±* 9 © 

D»>S-er±fc < » 9 a Mrjii^fS-^Sr^-r^'x *H»fH*T»* bfc.^.-r*»^9« 1 a '■' fcatft-rs i 5 K 

—fBe'k^m^W&btt&Wtmzi-a-b* TFT3 3faW!lffa#E«*ftX*J9, *£3ft3 att^-Hg 

l b-t*^«^t5©t\ TFT7WSfil 0±©« a t ©32^5^^^* , ^-Y^HMgI a ' idjfe 

®#3t^3&3S®©.^'ft;4)BJ*^^v^F J ^7'.W & =- • ..- ^i^alA?^^ , 
« 1- 0'Ji»t«$ftaytBI 5 3'.£fl5 9 £«> «v' U*»t> 30 fy^i©TF'T3 0'tfSSW fc^X^-S. ■ ! ' 

«RJ^fcBaS$ ! ftfcx-i?a i 6 a;©§r^ffi DEilft 2 0 6 £ [ 0'OT 6*1*81 >5 2*tfBP6<te?;j%-fM$- 9tC?"mMc7 0 

!|/H©sg^;igi;$>feXfi4<, *«lft!3-0 ; -0;fclPJ— J»36»fe- " ' tt, ■' T F T: 3 0 ©i&gig K ffHic 1-e 2£TJ*Bi^'i&fS 

Bj^f 5©x; TFTT wa«iio.h©«s«i5t j ?»sa ■' 9 a te%mztiii.mmn&.w®&mMk vx<D*>mm 7 

[0 0.7 l^-;tt^-xv--.«ft3t*«1t*ifctt«j^fe»«© . ■ itfs, Sim#J8S.7-5Sr^UX^Batg$n5rt»cJ:9 

tfe. sM^ii'o a mi&my.&mm-tr-*?) •• [0 0 7 7] ^4a3o oi43pE^^ax > ^^3 a 

^XBS*vfc9> «H^38^5 3 ^©^:t©ra - ' ■ KffiroX* h-7-r^Wr#o?X*5 9 , ..TFT 3 0»iS/i 

^3t»ft'^t*:9i-5©*Jttt«)«l|lfcK>f5. *' = • 6 tiTteRfflliTVS*. roij^iS 

fc, TFTTW : Xtfl'-OKtM9-AXtt!2 0miCj8ttS «> '3.0-0 L< f± v : JKJ¥'5 0 nmSS©iitt®*"!J 

ga^ 2 0 6©^-^ISKt*3s««l 0 a-©JD22(c|ft •:• "!*&&&M&tStf&Mi' KBt4**>fe 45*2*12: 
um$3x5»S8Sr, '«WWtotfflt5:3-'T»'©aaE4aE*KJ: ■ : '. *s«Ji*ixfc^JW«3iSf»oJ:5fc«/di*lt : *. -©<fc 
9MiSi*«-2 o-c©«awi«©a3t**< ■riTKcr" • • 5 »c*i«-f tttf ; ajr 2 jRWu -$At8i 3 oio*^ttf«s 
ias-ets.- • • . • • *7.o©Hje«ffi«**«tti lt©»I6©4\ tft 

[0 072 ]'%^X*lliS^fiXfi/''«l^i3tffil 5 3 • :. . 3'0 ©±{MiC*JV>XAlt3t*>6 TF T 3.0 SriS3ti--53i 

•tt, -TiF T.T u»WS« 1 Q±©aS#3ttUttSE«J±*»C JtS-t LX©«lfieSr*-5i • (.:; •. • 

ffi«i-aat3tell*l--2 36»6*K:»ri&SiwC-*J 9-> i©« --[OO 7.8 ] ; -*HH^Xl4#^c-Sfii^3 0 0 {4, jt 

Jt*l2 ; i;2iS= ^^>*-^2 8 l^jgttX^QLX- ^ 3 a %.XfT—?M 6 a ^tbXl/^.5©X, ¥ 
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[0 0 7 9] ffi*> : T F T 7 SS 1. O ifcfclj- 5 T 
FT3 0OT«Klt T#**Hl 1 a*s»?-ttK:K«- 
fstuTl^o T^ii^tP.l 1 a tt, #!lx.f3\ T i , C 
r, W, T.a\ Mo, P b «|©iSfflS^Jl© 5 ft 

• [0 0 8 0] -tUT, 0 5.4'fi**|pIfc^*#tJ ! 5'7 J — * 

• [ 0 0 8 1 ].-H.5r < R«H..8-fca%*f"±-5.-t5., X.— <?^6 a 
f±, 3y?^F*- A?81:Srtf>bT\ /0O;tfixKy v-y => 
^b^S^ifl?!!; a o 5 ,^>iSSft*V — *ffi$L 1 d 
fcm*«fc««3ilvCv>5-;-iSk ■±3*bfcff!itt*7 1 1 
RHK*fe*S>MWitr7*j*L'T, iglM?IWftfttf 2o 
(O => Kd>— /U.Sr^ a: i: ifjgg V — 

[0 0 8 2 ]:iM$fit$ 3 00 f±#* b < ttv HUffS 

G>f$m\£}&wi $ tit* -&nti!M tM%#3 \z&®t $ nx , ... 

, ~--*ajHtt!iaKfc{Ktfc 4*ts jEiw-^fi wnoaawwe 
•• tit* u. #Gi2&B.2 «o-.«?*tiaimai'2-;i (cWa&^HSje 
.«tircfc«.:bftv.v\Sefc. TFT 3 0 ©TWzRtt 6>*t 
.«T#a63tefflt 1 l,a,to^tt, *©«ffiSMll^T F T, 

**** 3 -0,0lt W«H~vc«fc*rc1**tf>£>ve ©«Bfc«Ej».U 

• • - [-oo8 3 1 • nmwB&*^s*mt-7'-rfrpm*'z s-' 

WM l a cd 5 ■*>Kiftfle-:K W re d^l^iftJcg^ 

[ 0 0 8 4 ] ■ HI 5 &X$m 6 (Cfc^T, m^#S1Bf±, 
S9?/i.TF T7 l~f £4E l 0 t,-..rixlwM|6]ia«$nS 
a8ftS*fla&K.2i0t£*l*.-O>3. TFT7WIS' 

roil «*:rf^(aWi..o«f3.^«R;iS^ 
ft I? . »rt o.f±\ ■ W*if #?*»*:E*Wlt 

; [ 0 0 8 5 ] ID 6 -IC^-tT.J:. 5 t-> T FT7K1S 1 0 

lb ixTV> 5 „ Bftli9a|j:Mx:il ITOJKft 
^©SW^mffi8l^bft5. ■ SfcEflRl: 6 tt«*.Ht, 

7Ky^.v mftttQS^ft*W*^ft ; Si- ?. . 
v^Ma^0^ : ofiB^a;^^^%fcBa^2 2-as«fc 



■30 



75 

.aW*«4BW».fefca. . l£fcEfr!8£2 2 «\ *H;K 
*ft£©»ffifc.#fl«a»&ft/6.- • 
. [0.0-8 7] :»|RlSiK2 0tH:,. : #lS*©*W.P««lC 
M^bTte^X'** K9W^*toa*«S:Kit5 J: 5 

<^mam^M^^Am3 0.0 ^-r-^m 6 a t 
Hi** b ©AM)t^f.t ^/v^sts 1* a f , •^ffis^ v-*m 

® l..bJfct«Hi*-K W.>-^l. c.».cgAir5.©Sr, J: 
.(JSlUfcPlat-Ct.S.; ..3E^, ;? i'OJ: 5ftSti6]S«2 o± 

E5<*##Sri-5o i*Ss i © J: 5 ft*tift«* 2 ; p Ji©a3t 

[ 0.0:8:8 ] to© <fc 5 ®^m^l9 at*t 

,faWM 2& hiimm^Z>£ 5 teffiS ^fcTF T7M 
lc0f.t#lRl«« 2 0 t.jOM.H;tt % - f v—/Wlt5 2 (El 
l fttfB 2#J»)v l-J: .ft H*iT/fe$-Wfc^Wt^«»K«> 

;.. [ 0 0 8 9 IJ&\Z.\ m&X.J y<?l/.?m<r>V:FT 3 0T 

i, 2^mn-htixv^^^mm 1 

• 2 (4.. ,T^**|i 11 a-d>^T F T 3 O^JimifitH'S 
t i 5 , TFT7K ^tR ia o <q*ffiro.W^B#t-*3»t 
■T F.T3iO .©flmaC<bSrJJ5Jhi-a*IBSr<ri-5i, 

. [«o-'0- 9^e ] • 0 6^*5 v-^-'iffiili-x^y o t'f 

T 3.0li, LDD (Lightly • DopedDfain) -fllitSr^'LX 
-a ' , -f^m 3 alt lai Sr^i"5^- M6 

^Sr-gtf 16^)812-,! *m-#m-i a ©{&ss.y-^ffi 

' « 1 b RXfi&&& K 1 c , 1 a 

;[00 ? l] ta3 aiiCIl- iSfSSy^^l d 

•^ii W = 8. l^RXfiSftg: KvW 

,1 e^It5.3V^'.K*-^8 3dS#*,M?L$H^ 

. i-jnni6iW4'. l Mw**ivcv?a. . .': . 

: : [0 0.9.2 ] :S 1 I^1W4 : 1 JifCtt^ifBie 7 1 St/ 
■■Sl»3 0 9.i«»/Ji4*Ut*i5., ^Hb<D±(C(4, 
= & y-^^4«df^ii,b:5 f 3 V^.^ b Jj>— A' 8. 11^-*' 
JBS.7 1 r^afcDSJ? K*-/H 8' 5r**#^r"ftr?L*J> 

n[.Q«0;9;3'i]^r;,T^,S^I4', »0iJx.^T i v 4<Ca- ,'W, 
. : X-^^^^Pv^M^fo^JR^a fe'J?ft:<:.i: .^-o 
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-f A 1 Rj^&JMtb-Cfefc'V*. A 1 iftii3 

OOt»*ttitf, H-4fc*svA-Cf f '-^J66 a i^y? 
* h*-/i>2 8 1 Sr^ VX9.f5.totemm£tiX^Z>5\% 
ffiUji2 0 6 hi&mW£A 1 

*MWBl4 3#»j«SiiT^<5. ®^«1i : 9 a-:tt, ;:©J: 

i o-o 9 5 j *mmmxte^m sr-NiiMjftMu 3 ©s? 

jEfi'; 'CMP -'(bhdmical : Mechanical Polishing : -fk#- 

[0 0 9 6] KiJiaK'CfcJi ijvil 
T F T7 £K- 1 0 {Silt x «fg*&ftlR b fc 

\t&mztiit5\'% wvim 2 o."6 wcntj&v&mtit'*** 
■-ya*«a%B*o«waEK« bm ^nr 5 -ran t £ 

[00 s-M^^m-ut^mmmm^mmmm^ 

V ; »-tr;' , MI><#-VO^I*^«§l*ttH>BK 2 0 6 SrS 
'*» 3 0 6'£ ^^JK^fe^^C'J:^^^ 5 -3-*^ 

6 a t -isi^*3t«i»¥>»jji ufcav -5l usa^ 

a m-HA^M 5 3 - 

Sr^*«i3 o o t' v$—-ttxmt>*$>m&vx$ X < „ 5I# 

(11 bgai^Sr'r-^i»6 a ^gSH 3-0' 0 
/££:To8Mftfl|'-5 3*T*te4Mt--«af3t«i l b 
i>'eiM bT t> J: v \ »i" 5 (c; W5 &'l*B 6 T?f&9! U' 
fclf^g)5lC*J(f 5Vr-^S6 a,' '^*iit3 0 0\ 
3 a, T F T 3 0 s 7 0 ^Sr«^-f-5«ic<0^ 

i-Jftf ±» Ufc^-A«--5 2 ^Ah'l>*^#flMt b^1" 

[0 0 9 8] «JittWi>fc50^»^f4/.B«"**«i[« 
-10a (OJiiB(z:«Cft9Itt^%]&^%«flKC%fll5 3 ©> 
■* fc-f\ - '#H}HwM-p|ft*©jsiffl^l« n«**«jirir-- 
' zmytm (w^v**» 3 0 0:; x-*^ 6-a 



11 a) £r, TFT7M1S1 0 {IStCflF*) iitf 
rtf, *f[6]S«2 offiK:ffifltfftlB^&ffi*«>#HD 

J: 5#W*©MDflW©*^fc6&»f #SX£ 
*s»t-5'3tai*c^SSih tool tiffiisSSrJfctf 5 r t &X 

[ 0 0 9 ; 9 l''*|Ofi^«|Ci3V^-Cifff* b< tt, ;|gft&% 
io 15 3 'ttJt«tt»cH3t*ix5. ';!© J: 5 toSMt-fixtf , ■ 

mijwsa 2 jeni&ttst4'-2 *^-iiTB«**t 

• aaB^»«j»Sr.&l3Tir*«S; >'*V>f±Sr#'W U'iai» 2 0 6 
Smtel-EI^$ti:fc|BiiiS)ta5 : 3'.Sr^m*i@ailgcD-g)5 

■>. I o i O'O ] /«c*3R±iftpj ufcHJfe^ffi-ett, in 6 \z7jk 

20 « 9 a ©TJSS (IP*>; ®- 31 IRIIUUI4 3 ©*ffi) 

■ fejt 5 x- 6 ■4. j ?»*aa» 3 -a 

••• 1 , «2 : fM»4-2 ^li*-3 jIfflifelKSM 3 ICit 

• tra^T.-f—^ll'e .a«»BHH>T-P'T 3-O^Srffi* 

•■ i6«itK4--2.©±ii©'ajs*^MPtea^T?w«i-5ri 

*v.mL ,..4s «fe <5 : lii|S»lStlSM»^^ljE. 

• • '• [ 0 1 ! 6 immemmttz^immobn 2 m 

Rgux^MirS',, B***««©— o© 

Ufc»lie(^l»ira«©«fi!c5!*^1±IBI*0#fiBW* 
40 [0 l 02] *2SKK»J|Rtt. JBiSHfc^lfiiJt^-CIS 
5 3' -39S3C*W J.o*i*|«j»s*Ja ■'&«fc**oa3tHt*» ' 

[0T 0 3 ] .&7X«H 8 K1*JV^-C,"«IMH«"0 5 

i o -4Ef±j:y 5^w*w*.uTWMia%«e 1 o a rt. 

so ^-BiRfltt^ 1 0 »i> SfifeA^B^M" 0 -a ©Jl ffl (C ft 
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wsmom mmu 9 a. pmn s fix \, ^x t> «t v \ 

[0 10 4] ^5— «3MW*2 1 OrtfciatfSBBMHfi 

tJj^l-. ^5— mU®&2 1 0F*JJc*3^5®^«@9 

0 a rt©pf3iS®^9 a,iPWII&, ^S-P*jS9«2 1 0 
fc*H^fSfBS5»fc*s»t^«*»5 0 (I26#jf,) «rJKSb- 
•T5o' -©BR, ^5-H*«jS6 2 1.0rt©HSHm8i9a 

r±, -t©.Eg*i-B3Pi®ffi9 a asgae^n-t^ft^co-c-. 

15 3.' \ZX.<0U-t>i\X^^<OX. Z\.<DffitgiXCDmM><D , 

Bfl*&f±*ii<Htt^£fc**5 WE9 i: teft ft v\ fife 
Z\ © J: 5 ft # 5 -H*.*«-2 1 0 rt®.H*tttt 9 a 

<£ <o s is^^^ffl^ i o a kmmm®k<om& 

.f*iE»c*.»t5W««flB.9.a K»lFli-5«iaaB^ , l>. Ptf& 

..»^saifiji-5. : 

[0 1,0 5 ] r.CD«t 5(C^2HlS^ffiT*«, ffifKS3tfit 
5 3 ' rCWWl/fc^S— H*«fc2 1 0 ^PJ*.m@9 a . 
& 5 -PHHH® 4: U"TK»t 3 ~ h \z «fc t) , HHfc&a%8( • 
11:0 a ©P.*.*,-C^SrS»t-BE(pI$-e:5 - 4: * 5 T* 

EHfc&3*ft!%.l-0 a ©PP§*3iT'ft#ftW£*9iHT 
;t3 «fc 51vft 5o ;'• 

[0 10 6] r--^^ej|fe2.«lWt*-eii'»fci' 

5 3' ttv T^mi aiir&.^^OTl,. 
*?l*b,.£: ^SHt3-;0jO;&\ ^r„#;i!fe6i>a^llk=EJK-d» feft* 
5>S)tJR2.1 2 i:*»e>.»J***tT'V\«. *.l*TBI*K:3«. 
-T »£•; «*«3t»5 3 ' -© 5 -*)^— 2' 1 

Sitfe*** 1 1 b t ; 9 ^ yf- 5^ ■ 

K»j**ih,fc**» 3.0,0 tUU: 9 5C«WKi«^$ii-C 

h*— /l<8 5,SrjBCtT^4i^3 0.0{Cf±, g30 

. o h £ . i - (ommxte. m%m nb©* 

. [ o.i o zivffctr, wftsafciRs 3' ©5 *>#$.-mm- 
m®2 i o^fc^^iwtctea-ra^*.^ h*— ^2 , 

8 M " + + + "■ ^tufc-x- 

^«i.6 a'tm-mfcbtezmytm^iztmytii&i 1 b 

tt, 2.1 2d*b*3fi7?»^$H-C,V^. 

■ 1 [ 0 10 8;] i©J;5fc**lSaS«-ett;;*3t»2-i ■' 
2, m%mi 1 bX-vag|^-9SpiO.*i»!^fl5)fcJC*WK: 

■z> z-t te&y v ^s— s^s^ss'iio^ws^m^^ar 

Urn J; U.^r?lH«^*.ai5tiSS.:w^-e^5. .. 



20 

v wjg^te *r«]jf»K»* bft u^as# * 
uv^-g-fc, i©»^-e«sf«ifcK#**AiiS'J^ < ft 
5ffio«3tJHi>fe«W«*Bt,Sr»fi!ir5 - 1 1> pJlBi: ft 
5. 

.[0 10 9] iP-*.tTiOJ: .TC-ftetJJvSfeS^Sr 

WMi. -m^mytm (gp*>, 3 0 0 i r-ko 

^, X-^i^6 a i-PJ-«©*, TJfea*fflll 1 a tm 

-m<D%-) x-n. mm^.\^i?<^%psMt <ommx\ + 
v-tzm^z^ «mffltt£ttv^fgfN&ys5 3' 

ItWk 5,3 ; li, H^i^C^/tf U t ft 5., 

[o i l o.i.;- mzmimm ^m^^mrn 

IfeflSVT-ttW^*. . - - *vEl 9 .-JB.3 mMMf&tejsrt 
.5TFT7 W*S4:-t©±fc^Sii,fc*«^K*i 
^WrtStROWAjfe'jlfcWJajeJfeJb. ..BB l.p fis 0 

^ fc^ift $ tt^tni^ wis *s r? 5 , .. mmm © 

«?fl5IH!SSr«iaiill6;^*K:g%^«7 -y ^ISl.TfcSo El 1^ 
Tfo t) c-.H .1- 2 fis ^©D-D' yWrBaa-e.fcS.-. iftS. El 9 

[01H1I3 ^js^ffiti. ft i mmmmt Jt^xss 

[0.112]' IP*>,- 0'9;^*rt «t 0 \Z S : ft;3 WMimX 
tt, *ftEIB$ftfcift7-il 0-^ : lcj»^Lfcja»wJ8»ta«Mt 
.flWErtls*.^^ >"^0SS 3.0 1 /i»?#!9,a ! *tvX , '^o 
■• [ 0.1 1 3 ] M 10 tC^-f/Jcip IC, f—fm .6 a 

(Bri Q.«f.T?T*)- , tt» '3li£mLE*2-0-6-Sr4M/r. 
•f-^ H .>!^@K3 0 l-©M^.tfN.f-t^/l^-r F 
..• fe*^.«|«*Hfc#1feX7:Jii<^H , --S'.^2..0 .2 

H^*^S^$BiW|*» , l'V5«:, JI*AJ^E|iKl 1 6 
•Sr^.b;T#V^y v>.^,08&t3i:oa l^fM^^^v^.. «• 

j^m^Ml vl 5.±QB(,^[f J%S?;1-.; *S -2 \ f±; 

'JS?;>iffii' ; ,fc ■ " 
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SOtSCT, 'if-Vt/y >";/[I|gg3 0 1 <D=S-f-^7 B y V 
6ai: (5l#ttJL.Ei»2 0-6'Sr^U-C) Qil&ZfrZ&i 

[o i i 4] mi lRtfmi 2tc^bfcj: 

-?V vf-2. 0 2«\ N^^^-Z^blf^^tU?) 

2 2 0 Sr«*.T*s!» . 'W4fcfc*lft 1 1 : 5 A^C 

§ i # m uBa>^ 1 1 6 <DM&n * y - * «s ( A^fls) t 
TF.fa»?>%6. ft. r«jjr9S5c#i>->'7 p y v-^^-f s/ 

^'2 6 2'Sr*J5fe-f 5N^-^-%>vMTF t tt$P*'U< fi, 
Pi^if TFT 3 0 Zmmt L D DWft**- 

toils] ^mmrmxa^K, ^m^m 220 

y>^H«r*lb«*»l 14 £>ftij&£|3 ■ (^- b«f ) 

*mcja&i 1 &a>9efim (y-x.mfe) x-^itmLia 20 

#S^3 0 0 tlH— JK*»fefc.5. Lt, MKft3fcfll5'- 
3b'5V>4< ttSKt>'/y y^^yf-2 0 2 5r 

% 2-1 2**> feflf $ V * *i " = ■ • 

[or 16 ] ~<d£ 5 \m 3 mmrm\^^i-s, 
^(cfc(t5^siaKo-03fc5^>y ! y^^0ss3 0 i y 

[ 0 l- 1 7 l^fc^Wtiitii^'^tvy y ^ 

^202 Srtil^;-r5N^-^^^STFTC0±^ 
tflTl JBM£M*4 l'RO!f2|ffi»4 2?:^L 
■caBfc»2 : i i a#fW b'tii^*;- *o-C, KSlfllKWfr 
WR4 1K^ 2JINl6mK4 2 'oKffftiiigttKJ?!:: . «o 

■mw^ 5 s t -<?, ^mttcojg^K 2 fi 2 , ©s;»^ > 

icoN^r^ ; >v®T F Tlc^i3c-t-SI^#SrllS* 5 ^v^' 

ftfciifflsn'^t-afi rwj:-5^iera*fe8dK4 is • 
W2 imii4 2 ©aa^cBiffttv^fl*'©^^ 

Slfi'oWi^tt, ; H&iHk %S£i$; Strife v >tt • 
-^bJl^-v'a >-{cj;'i9 <@giJAfr6<)Jc: : IS:]e-t-H(iJ:v\ - : 
[ 0 !i" l' 8 .]•-• (JM-JtttSBJl) ' *fc^aM8W®» 4 



T> 0H^bfcmilllfe^fi8tPl«©^il*^ttl§l 

[0119] ■n4*mmmt* % 1 ifcjaBBMteJfc^-c*. 
tKS^jR 5 3 w^(sj£^ffM $ turtj <o , mmmm^y 

v>Tf±*llB»^tt©»fr'2: , l5l«-efcS. IP*>, 

^fig-ett, nmmm2 o»^->-;wtt5 2 

*v^»» r©J; 5»-«B8affi3tlK5-3WSr«6jKtJ:^T? 

[01'20] r©ilS*;--«4SOtm«fc-J:J<Utf x ffitftff 

[0 12 1] (05%tt^lfi) *^PJ(0^5|I1£ 
jf^tc:t5l't5««7t^Bte:o^T, mi 4*>feHl 6 

mt#Kttfom&(DWfrbM:tz¥-mwxhz>o mis 

f±, £ 53!16»<IBK:*s»t 5H3aiH]K«rfl|jS!ti-5tB*IST 
FT«>ttA7BBa-e«>:9v-Bri'6-t£i ^OB'-B' «fS 

6 tc^ Lfc^ l HJfi'^ti t ra«©«^5l^»c.fi|Rl^<o# 

[0 1 2 2 ;: ] JK 6 ~JK l jftHO^fll i Jti-«X« 

■r*l(«tI4oti>5Si ^-^i^lgftllliiSl O 1 i 

' A stfjtefeiUouiaK r-o^i^vv-^^^wrtftij (sp*,- 

; «'AJi'5 o \zttfa-t5&m±.mm K&mzhx^^M. 

M.Zf\c ZinKm ^«ia«««r/h'S-<-- Ufe^fcttT FT7 

mmzo^xtm immmi&<DW& t mmxh 5, bp 

5 3W©'(>S^/£v^c«) v ?g^^'7 f -^i^lEtl)ll]!Sl 
■0 i ; iSU5jfeS^IESbIilSgl 0=4 I-Srf^9-a*5©-e*) 

1 0 1 i'RlJ«*3H»WKiEl6lvO!4-.:i-*rf^Diitf*:«>, 
J5ia««Sr>J^'<-Tf'#v rtutdi 9 T-F T7 1 

• [0 1-2 3] -r©^*; t#-5 3H6^«fc3:*Ui; SS^tS 
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3. TFTTWISlOSr/J^fctS^tt 

[012 4 ] Ei 1 -5 St^El 1' 6 (C^-T J; ? KfH 5 
^>*^i»SgS!)lH]?S 1 0 4 i S:«SKt5§WlT F T 3 

0 pft^vsia2.o psyNf:t^8a-.,; 

2-0;nSr$tfiNimcJi3-2 0.Sr**.-C*S5, EIR3 1 6 : 

1 ,RtfJ5«{fcEI*.3:2 J 2 OftilMBSr^p'.-^Wffifc 

U -Gfgl.3 0:6©ifeS«t4KKVtS! (WAffiii) k-i:; • 
3, P.ft^^STFT. 3 0 2 pMNft^STF. . 
T 3 0 2 n.im%-&t>£*lXmi$.&iriX^2><, ft. Z<D 
J:5*Pn^STFT3 0 2 pRtfN?- 
F T 3 0 2 n'tt,- BjR^W.J/^^^fflT E T 3 0 fcRItt 20 
feLDDttfttrffVcfeAVNi 
[012 5:]-2|5ESat»lB-T?tt».fcv. .WffWS 20(4, 

1 6©5feSffl5 -W-MtW ••W*»tel8ttS**l*'r • 
3 atH-Jli^W. 2 t l ^UWSHfcEv' r. 
ijS-3 2 2.0^*SWRl.(X^^Jt«). 3fcOHwEJSl3 0 6<Dft 
i%M (:KK-f.y,fi) f4,.'B*«BteJ3}t.'<5*«»_3 0 0/ 
i: R— fe ft 5. LT»-MBWHS*K 5;3 0 5 *>'>ft 

^^-^^6 a tlU-^^bft.5)it«3 .l"2'*»k*W6 30 
; *}1T^5„ '.•"i.-."->£ i --v«s- ..tx * v .->uif« • ■• - • 
[0-1 2 6]:r©«t 5»c|g-5|li£^jcj:tbHf % ffiffcfi 
S«ffl@ISSr«rit-t-S.*B«a!T-F T 3 0 2 

3<0/>ft< 5«R3 1 2 Sr- 

*ffi©as3tjR*»&"ettft< x mmmz&vz>7 t —?&6^ 

a t IH-J8S^ ©Tv "T F T 7! W £4K l 0 ± : 

wmmm^ loi-r jfeeaMEf&Eis 1, o 4 i *?©jg.< 
[0 12?] *tz*mM&mx'izmz s p<?-.x*frmT: ., 

F T 3 0 2 pStfNf t^ST F T;3 0 2'ii Ol^ - 

'ftfNtil i6^2«M'ifgS^t^2 ©B&iMsiS ftKffJ-f 
2 t -eV.^mtt®ii3tM-3.':1^2 C3«tt2f.»-*S 3 ■ 



*4 

F T 3 0 2 n^S^-rS^^.Srll^ s ftV^*^^-C-{g: 

«•<? t ■ r. © j: .5 ft imrammn 4 1x^2 am 

. [oi.2 8],(i6 mmm) mz. *&wpm & mm 
tem£&vzn%yt¥%ifflz.'?\<*x< mi 8 
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